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AHE firſt edition of the requiſite Tables was drawn 
I vp. by. myſelf, and publiſhed at the fame. time 
with the firſt Nautical Ephemeris, that of 1767, by 


order of the Commiſſioners of Longitude, That Edition, 


tho' conſiſting of ten thouſand copies, being lately ex- 
hauſted, 1 it became neceſſary to prepare a new one; which 


is now offered to the public with confi; derable additions and 


improvements, and contains every thing neceflary for com- 
e the Latitude and Longitude at ſea from obſervations. 


Mr. Lyons and Mr. Dunthorne's mk of caloulating 
the effects of refraction and parallax upon the Moon's 
diſtance from the Sun or a Star are rendered, much 
eaſier. Mr. Lyont three firſt Tables, and alſo his, Sup- 
plemental Tables; are omitted, and new rules given 
for calculating the effect of the Star's refraction, or the 
difference of the Sun's refraction and parallax, upon a 
fimilar plan to that which he had given with reſpeR. to 
the effects of the Moon's parallax. It became neceſſary 
in conſequence” to make an alteration in the other part of 
the calculation, in order to adapt it to ſhew the effect, 
not of the Moon's- patallax, as Mr. Zyons does, but of 


the difference df the Moon's parallax and refraction. The 


true diſtance of the Moon from the Star or Sun will be 
thus obtairied me a mere ſumple mode of cal 
- culation, 

"_ Joftead 


„ 


vi en 


Inſtead of Mr. Dunthorne's rule, in which natural fines 
are uſed, a more conciſe one 1s given, founded on the ſame 
principles, but adapted wholly to logarithms, and ſa con- 
trived as to make the diſtinction of caſes unneceſſary. 
To facilitate the uſe of this method, Mr. Dunthorne's 
Table for reducing the apparent altitude of the Moon 
to the true, which is here, Table VIII. has been much 
extended; and the arithmetical complements of his Table 
of logarithmic differences have been taken and extended in 
like manner as they ſtand in Table IX. 


Moreover, ſeveral uſeful Tables have been computed for 
this work, or borrowed from other books, and inferted | 
in this collection, which were not contained in the former 
one; vis. Table VI. for reducing the Sun's declination 
as given in the Nautical Almanac for noon. at Greenwich 
to any other time under that meridian, or to noon under 
any other meridian ; Table XVI. or -Logarithmic Solar 
Tables, for finding the latitude from two obſerved alti- 
-tudes of the Sun with the time between, taken from the 
Nautical Almanacs of 1771 and 1781: Table XVII. or 
Natural Sines; Table XVIII. Logarithms of: Numbers 


from 1 to 10,000 ; Table XIX. Logarithmic Sines, Tan- 


gents, and Secants to every Minute of the Quadrant, the 
*ines and co- ſines being carried to ſix places of decimals, 
for the more exact uſe of Mr. Duntborne's rule improyed 


and adapted to logarithms; Table XX. the Latitudes and 


and Longitudes of Places, that have been ſettled from 


Laſtronomical obſervations or good gedgraphical ſurveys: 
"Table XXI. for reducing the Time of the Moon's Paſ- 


110. ſage 
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| ſage over the Meridian of Greenwich to the Time of its 
Paſſage over any other Meridian; Table XXII. for re- 
ducing the Moon's Declination as given in the Nautical 
Almanac for Noon and Midnight at Greenwich, to any 
other Time under that Meridian, or to Noon or Midnight 
under any other Meridian. Table XXIII. for reducing 
the Sun's Right Aſcenſion in Time, as given in the Nau- 
tical Almanac for Noon at Greenwich, to any other Time 
under that Meridian; or to Noon under any other Meridian. 


Mr. William Wales, F.R.S. and Maſter of the Royal 
Mathematical School in Chrif's Hoſpital, conſtructed the 
new Tables, and drew up the explanation and uſe of them; 


a perſon well qualified for this work by his knowledge in 
the practice as well as theory both of aſtronomy and na- 


vigation. 


Aſter the work was completed, it was thought proper 
to add two other methods of correcting the Apparent Diſ- 
tance of the Moon from the Sun, or a fixt Star, on ac- 
count of Refraction and Parallax, taken from the Nautical 
Almanac of 1772; the firſt by myſelf, and the ſecond by 
. Mr. George Witchell, F. R. S. Maſter of the Royal Academy 
at Portſmouth; which are therefore placed at the end of 
the precepts by way of Appendix. * 


Before 1 conclude this Preface, it may be proper to ob- 
ſerve, that this publication is not meant to ſuperſede or 
rendef unneceſſary the uſe of the Traverſe Table, the Table - 

| of 


en p R E. Fi A 


of Meridional Parts, and an extenſive Table of Latitudes ; 


and Longitudes of places ſettled from runs of ſhips and the 
beſt charts where aſtronomical obſervations are wanting, 


which are to be found in moſt books of navigation, and 


relate rather to the deduction of the ſhip's place from the log 
than from obſervations of the heavenly. bodies. For the 
ſeamen will underſtand, that notwithſtanding the great im- 
provements made in the methods of finding the Latitude 
and Longitude at ſea by celeſtial obſervations, the account 


of the ſhip's run muſt ſtill be kept by the log, were it only 
in order to connect theſe very obſervations together, 
which will be often liable to be ſeparated by too gteat 
intervals of time, owing to bad weather or neglect of 
the obſervers. 


- 


NEVIL MASKELYNE, 
Aſtronomer Royal. 


£ Greenwich, 
Feb. 10, 1781. 
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TaBLE VI. For reducing the Sun's DECLINATION, as given in the Nautical Al- 


manac for Noon at GREENWICH, to any other Time that Meridian ; or 
to Noon under any other Meridian. | = W 


” of « as 1 * 25 


Add aft. N. Sub. aft. N.] H MJH M H MH M]H MjH MIH M|H MJSub. aft. N [Add aft. N. 
Sub. bef. N. Add bef. N.] o. 200. 4o[r. ofr. 2001. 4002. 0[2. 2002. 40} Add bef. N. Sub. bef. N 
Add in W. Sub. in W. 1 Isub. in W. Add in W. 
Sub. in E. Add in E. [5 Deg.|to D|r5 D[2o D|25 DIZ D[35 Dl DAdd in E. Sub. in E. . 
Days. Days. M SM STM SM SM SIM SM SM S] Days. Days. 
Decem. 2x [Decem. 21 | ©. oſo. oo. OC. Ojo. ofo. oo. o. of 21 June. | 21 June, 
. 22 | ©. oſo. 10. 110. 100. 200. 20. 20. 3| 22 20 
19 23 [o. oſo. to. 200. 2jo, 3ſo. 400. 5. 6| 23 19 
18 24 | ©. 1ſo. 200. 200. 400. 6[o. To. Blo. gf 24 18 
17 25 [o. 10. zo. 40. Go, 70. 9ſo. 110. 12] 25 17 
16 26 [o. 200. 40. 510+ 70. 9ſo. 11]o. 130. 15] 26 | 26 
| 15 27 [o. 200. So. 60. 8§ſo. 1110, 130. 15. 18] 27 15 
| 14 28 [o. 30. öſo. 710+ 10ſo. 1210, 150. 18h. 21] 28 14 
| T3 29 | ©. 300. 70. go» 1210. 1510, 1810. 210. 240 29 | 13 
Br 12 30 [o. 300. 7ſo. 1000. 13)o. 17]0, 2000. 230. 27] 30 June. | 12 
| | | 11 [Decem. 31 [o. 400. 80O. 110. 1500. 1910. 2200. 2600. 30] 1 July. | 11 
37 10 [January T | ©. 40. Bo. 120. 16jo, 2000. 2400. 280. 32] 2 10 
| 9 2 | 0. 40. 8[o. 1300. 17]o. 2 10. 2600. 3oſo. 35] 3 9 
q | 8 3 o. 5jo. 919+ 140. 19]0. 2400. 2910. 330. 38] 4 8 
1 il 7 4 o. 5ſo. 1000. 15 O. 2100. 2600. 3100. 360. 41 5 7 
1 6 5 o. <[o. 1110. 160. 2200. 28[0. 33/0. 380. 44] 6 6 
os 5 6 o. 6ſo. 120. 17/0. 2400. 3oſo. 350. 4110. 47] 7 "2 
| 3 4 7 | ©. 6ſo. 12|0+ 180. 250. 310. 3710+ 4310.49] 8 4 
17 3 8 o. 6ſo0. 1300. 19/0. 20600. 33Jo. 3900. 45 lo. 52] 9 3 
| ö 2 9 o. o. 140. 2010. 2710, 340. 4110. 480. 5501 2 
{ Decem. 1 10 | 0. 70. 140. 2110. 2910, 3610, 4319+ 50jo. 57] I June. 
| 7 Novem. 30 11 | o. 7jo. 150. 220. 30]o. 3910. 4510. 521. of 12 31 May. 
1 29 12 | o. Sſo. 1610. 2310. 3100. 3900. 470. 55/1. 3 13 30 
1 28 13 | o. Slo. 1600. 240. 330. 4110. 490. 57[r. 6 14 29 
| | 27 14 [o. 8ſo. 1710. 250. 3400. 4210. 5110. 59 r. 8] 15 28 
| ; 26: 15 [o. 9ſo. 1800. 26]o. 350. 4410. 5301. 20. 11 1 27 
. 25 16 o. 9ſo. 1800. 270. 3700. 4600. 5501. 41. 13] 17 26 
ll Fi F208 17 o. g{o. 19]o. 28 fo. 3800. 47]o. 57/1. 61. 160 18 25 
1 23 18 | o. 10ſo. 2000. 2900. 3900. 4900. 581. 91. 19] 19 124 
1 o Wi 19 | o. Toſo. 2010. 3000. 400. oſt, off. 10ft. 200 20 23 
7 21 20 [. 1010. 2100. 3100. 4110. 51], 20. 1201. 22] 21 22 
1 — : 20 21 Jo. 1100. 2200. 320. 43 O. 53]1. 4/1. 1411.25] 22 21 
= 19 222 | o«11]o. 2200. 3300. 440. 55|1. 601. 17/1. 28 23 20 
p 18 23 | d. 1110. 23 Jo. 3410. 4510. 56061. 71. 19 f. 30] 24 I 
| 17 24 | o. 12 o. 2310. 3400. 4610. 571. 91. 2101. 32] 25 oY 
I 16 25 | ©. 1200. 240. 35 o. 4710. 59]1. 11]1-23]t. 35 26 | 17 
y/ 15 26 | o. 120. 2400. 350. 4801. 0/1. 1201. 24. 36] 27 16 
1 144 . 27 | o. 1200. 2500. 3700. 49 [r. 21. 1401. 261. 39] 28 15 
1 | 13 28 [o. 130. 2600. 3800. 511. 4{1. 1601. 281.41 29 14 
1 6 It January 30 | o. 130. 2600. 390. 5301. 6. 19/1. 3211.45] 3! July. 12 
0 — — — . — 
11 February x | ©. 13/0. 27 O. 410. 550. 91. 22 f. 36 f. 50] 2 Auguſt.] 10 
| {| Ex” 3 o. 140. 28]0. 42]o. 57|1. 11]T. 2501. 391. 53 4 8 N 
1 5 5 | o. 1400. 2900. 4310. 5801. 13]1. 271. 42[1. 56 | 2-0 : 
m7 314 7 o. 150. 30 o. 45[t. off. 15|1; 301. 4401. 59] 8 412 
1 Novem. 1 9 o. 15. 3iſo. 46jr. 201. 171. 32|1-47]2. 3] 10 2 May. 
1 October 30 11 o. 160. 3200. 47]. 31. 19 f. 35|1- 502. 6] 12 30 April. 
{| | 28 13 o. 1600. 3210. 4801. 51. 2101. 37/1. 5302. gf 14 28 | 
1 26 15 [o. 16ſo. 3300. 49 [f. 6/1. 2201. 391. 562. 124 10 Beg 
| 244 17 | 0.170. 3400. 500. 7/1. 2401. 416. 5802. 15 33 24 
Wit 21 | 20 [o. 1710. 3410. 5211. 97. 2711. 4402. 112, 19] 23 | 21 . 
3 ö 18 23 [o. 17/0. 3510. 5301. 111. 291. 46. 4 z. 2224 1 18 
| 1 ; 15 Feb. 26 | o. 180. 360. 54[1- 1301. 31] 1. 49[2+ 2428 1 15 
| 12 [March 2 | ©. 18{o. 37]o. 5501. 1401. 3201. 5102. 92. 28] 30 Auguſt.] 12 
| | 12 9 f 4 2 ©. 5601. 15 T. 340 T. 53]2+ 1212+ 30 2 Septem. 9 8 
- 7 0. 190. 3810. 571. 10]I+-35$| I. 542. 1312+ 32 1 | 
{ | + "YOttober 3 To | ©, 19fo., 3800. 5711-17] 1. 36| 1. 5512 1412+ 34 3 8 April 
1 „ eptem 30 13]. 190, 390. 58J1. 17]1, 32/7. 562. 1512. 35] 11 31 March. 
\ 27 16 | ©. 19]. 3900. 58] 1. 15] c. 3801. 5712. 162. 36} 14 1 
f 29 19 o. 20. 390. 5807. 110 3807. 5712. 1602. 36] 17 J˖235 
9 +1 + ob '22 o. 200. 40 o. 5607. 10 t. 3901. $812. 1912. 36} 20 22 
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TABLE VI. For reduc 
Almanac'for Noon at 
or to Noon under any other Meridian, 
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the Sun's DECLINATION, as given in the Nautical 


in 
— to 


any other Time under that Meridian; 


Add aft. N. | Sub. aft. N. H MjH MH MJH MTH M Sub. aft. N. 
Sub. bef. N. | Add bef. N. |3. 013. 2013. 404. of4. 20 Add bef. N. 
Add in W. | Sub. in W. Sub. in W. 
Sub. in E. Add in E. As DI5o D 55Dj60D]65 D Add in K, 
Days. Days. IH S|M SM S|M S|M S * Days. 
Decemb. 21 | Decemb. 21 lo. ojo. oſo. ofo. ofo. © 21 June. 
20 22 ſo. 310. 310. 40. 412» 4 22 
19 23 ſo. 60. 71o. 8[o. 9ſo0. 9 23 
18 24 fo. toſo. 1100. 1219. 13 o. 14 24 
17 25 ſo. 1310. I5[o. 1600. 1800. 19 25 
16 26 fo. 160. 1800. 200. 2200. 24 26 
15 27 ſo. 200. 2210. 2410. 2600. 29 3 
14 28 ſo. 230. 2510. 2800. 310. 34 28 
13 29 [o. 2610. 290. 3210. 35o. 38 2 
12 30 [o. 30» 33 Jo. 3600. 400. 43 30 June. 
11 | Decemb. 31 ſo. 330. 3710. 4010. 44[0..48 r July, 
10 | January 1 ſo. 3610. 4010. 44[0- 48 o. 53 2 * 
g 2 jo. 3919-4410. 4510+ 5310. 57 3 
3 fo. 43%. 48]o. 5300. 571. 2 + 
7 4 [0.46]. 5110. 5601. it. 7 5 
6 5 ſo. 49. 55]t. oft. 6[r. 11 6 
W 6 ſo. 52. 58|r. 4[1.10]r. 16 7 
4 7 so. ss. it. 7[1-14ht. 20 3 
3 8 ſo. 581. — 1. 18 f. 24 9 
2 9 [1. 1. 8 Jr. 15Jr. 22 t. 29 10 
Decemb. 1 IO [i. 4. 120. 191. 261. 33 11 
Novemb. 30 It t. 7. Is]. 23 It. 30[t. 37 12 
2 12 r. loft. 188f. 26 f. 341. 42 13 
2 13 r. 13/r. 22 lf. zor. 38 f. 46 14 
27 14 r. 16t. 25|1. 34t. 421. 50 1 5 
26 15 [f. 19 r. 28 lf. 3711. 46 f. 55 16 
25 16 t. 22 t. 311. 40 t. 49 f. 59 17 
24 17 f. 25f. 35} 44. 5312. 3 18. 
23 18 fr. 28 r. 380. 47. 57]2. 7 19 
22 T9 r. 3o[r. 41]. 5112. 12. 11 20 
21 20 r. 33 It. 44 lt. 54 42. 15 21 
20 21 Pr. 36 f. 4/r. 572 812. 19 22 
1 22 [r. 39 t. Folz. oz. 112. 22 23 
1 23 [. 4101. 53/2. 42-152. 26 24 
17 24 f. At. 55}2. 712+ 182. 30 2 5 
16 25 fl. 46t. 5802. 1002. 212. 33 26 
15 26 f. 4802. 102. 1302+ 252. 37 27 
14 27 f. sth. 4/2. 1612. 2802. 40 28 
. . . 29 2 
31 July. 
2 . 
4 
6 
8 
10 
I2 
14 
16 
18 
21 
24 
27 
30 Auguſt. 
2 Septemb. 
5 
8 
Il 
14 
17 
20 


Add at. N. 
Sub. bef. N. 


—— 
Add in W. 
Sub. in E. 


TaBLE VI. For reducing the Sun's DECLINATION, as given in the Nautical 
Almanac. for Noon at GREENWICH, to any r Time under that Meridian; 
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or to Noon under any other Meridian. 


MIS A. NTT N 


Add aft. N. | Sub. aft. N. JH MJH MJH MJH Af x 
Sub. bef. N. | Add bef. N. |;. 2o[5. 4006. cl. 2006. 40%. 
Add in W. | Sub. in W. DI] DI] D 
Sub. in E. Add in E. 80 | 85 | 90 
Days. Days. M SIM SIM S 
Decemb. 21 b. 21 o. oo. cjo. © 
20 22 fo. 510. o. 6 
19 23 o. 110. 1210. 13 
18 24 10. 17o. 1940. zcſo. 
17 25 10. 2300. 2 lo. 260. 
16 26 fo. 2900. 3100. 33[0- 
15 27 fo. 35/0. 38 lb. 40 
- 14 28 fo. 4100. 43 JO. 46%. 
13 29 9.420. See. .. 
12 e. 
1 11 | Decemb. 31 fo. 5 r. Yin 
10 | January 1 f. 5H At. 13m. 
9 2 1.111511 u. 
8 3 1. 16. 2107. 26 
7 4 1.221.271. 32 
6 5 1. 2 Jr. 33/1. 38 r. 
85 6 1. 330. 39]1- 45ſt. 
4 7 Il. 39 1. 45 1. 51 . 
3 8 1. 441. 50 t. 57 
2 9 [1. cer. 5602. 312. 
\ Decemb. 1 10 [1.55]2. 202. 
Novemb. 30 at . cli. $ 
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, F- 88282222 
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3- 1733+ 
Jo 22 


£0 27 - 
3. 3213+ 6 
3+ 37 3- 49]+- I 
3+ 4213+ 5 6 
3+ 47 + 12 
3. 56. 914- 22 
4. 5. 18.32 
4. 14]4- 284. 42 
＋ 21K. 36H. 50 
4+ 2914- 4414+ 59 
4 35]4- 52]5+ 7 
14+ 44]3- © 5-16 
$14 5145» 7}5+23 
4+ 5715+ 1415-39 
5¹ 3 5.27 5. 38 
5.125. 2916. 47 
215» 195. 3715+ 
815. 26 5 2 d 
. 515.33 555 6.1016. 2 6. 47 
19 5. $716. 166. 


5+ $1 6 11 6. 3116, 


ans al 
= 6.4717 4 


8 5246, 1206. 3206. 5709. 1n 
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TAT VI. For reducing the Sun's DECLINAT1ON, as given in the Nadtical 
Almanac for Noon at GREENWICH, to any other Time under that Meridian; 
or to Noon under Meridian, | | 


Add att. N. 
ub. bef. N. 


Add ian! . Sub. in W. 
Sub. in E. Add in E. 


Days. Days. | 
Decem. 21 [Decem. 21 


20 22 22 | > 
_ 23 1] 23 it - 
us. 24 O- 1] '24 — 
17 25 s ? 
16 26 - = 4 
15 27 122 Is 
14 28 28 14 
13 29 29 173 
24 30 o June. l 
11 Decem. 31 2 Juty. r. 
10 January 1 2 1-70 
2 2 1. 51 1. 55 1. 59 2. 3] 2. 7] 3 f | c 
3 54] 1.59] 2. 4| 2. 9 2.13] 2-138] 4 | , 
. 4 2. 3] 2-19] 2.23] 2.28 $ 7 ; 
6 5 | 28 2.33] 2. 39 5 
5 2. 38] 2.43] 2-49] 7 5 
4 7 +41] 2-47] 2.53] 2-59] 8 4 
3 8 2.56] 3-3] 3- 9] 9 3 
2 9 . « 3. 12} 3. 19 10 2 | 
— 10 3-21] 3-28| 12 1 June. 
Novem. 30 11 '71 2 3+ 23] 3. 3-38] r2 31 * 
29 12 3. 16] 3.44 3. 32] 3-39] 3-47] 73 39 
28 13 3. 24] 3+ 32] 3-40] 3-49] 3+ 57] 4 — 
27 14 3+ 32] 3-41] 3-49] 3. 580 4 6 13 : 
26 15 3. 40 3+ 49] 3. 580 4. '7] 4-16] 27 
25 16 3-48] 3-57] 4 7] 4-16] 4-25] 2 26 N 
24 17 3. 56] 4. 64.16 4.24] 4 34% 18 25 : 
23 18 „54 4. 4 4 T4] 4 24] 4+33] 4-43] 29 24 0 
22 T9 14. IT} 4-21] 4.31] 4-41} 4. 51 2 23 f 
21 20 3] 4- 19] 4.29 4. 39] 4. 500 5. of 21 12 
20 21 64.27 4-37] 4-48] 4-59] 5. 9] 22 21 ; 
19 22% 3] 4-34] +45] 4+ 59] 5+ 7] 5+ 15] 23 12 ; 
18 23 Of 4-41] 4-53] 5+ 4 5.180 5-261 '24 | ” | 
17 24 bl 4-48] 5. of 5-12] 5-23] 834 2 * 
16 25 4 55] 5+ 7] 5-19 5 5-4 26 17 
15 2 5. 25. 14] 5 26} 5. 38] 5. 50 27 166 8 
13 28 315. 16] 5-28] 5. 40 5.54 * ; 
xx January 30 5. 5þ 5-23} .5.41] 5. $4} 6. 8 | 4 
9 February r 5. 13] 5-27] 5-40] 5+ 54] 6. 8 6. 22 
71 3 5.24 5•38 2 6. 6 6. 20 6. 35 
1 | 5 5 [5+ 34] 5. 49] 6. 4 6. 78 6. 33} 6.47 
| 3 7 [5:44] 5-59 6. x4] 6. 29] 6. 44] 6. 59 
Novem. 1 y 5. 53 8 6. 24] 6. 40 6. 55] 7. 11 
* FOQober 30 xx J. 3] 6. 6. 34] 6. 500 7. 6 7-21 
28 T3 6. 12] 6. a8} 6. 44 7. of 7. 16 7. 32 
| 26 Ts j6. 20 6. 36 6. $3] 7. 10 7. 260 7.42 
24 17 þ6. 29] 6. 45] 7. 21 7. 19] 7. 36} 7+ 52 
9 i IN, AT - 20 9. 39 6.56] 7. 13 7. 31 7. 48 8. 5 
| T4 | 2 5. 48] 7. 6] 7+ 24] 7-42 8. of 8. 17 
1 6. 57] 7:15] 7. 34 7+ 52 8. of 8. 
; Ta; 1. 6| 7.24] 7-48 1 f. 20] 8. 
| 9. & 17. 12] 7. 31] 7. 50 8. gf 8. 28 8. 
| 6f 7 7.17] 7-36] 7-35] 8. 14] 8. 33] 8. 
_ . de a 3h 10 ** 7.4 8. 1 * 8 39 8. 
n. 30 13 7. 260 7. 4 8. » 43] 9- 
27 1 7. 29 2 8. 2 +47] 9. 
424 19 7. 30 7. dj. 8. 8. 2 8.49 9. 
4 #2 . 321. 7. xv}. B. rof 8. 30 8. 5 5. 
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1 TABLE VI. For reducing the Sux's DECLINATION,: as given in the Nautical 
Almanac for Noon at GREENWICH, to an 


(6.3 


or to Noon under any other Meridian. 


y other Time under that Meridian; 


* 


1 Ian. N. [Sub. aft. N. [HM] H M]H MJH _——_ MJH M{Sub. aft. N. Add aft. N 
1 Zub. bef. N. Add bef. N. 10. oO. 2010. 4011. Ofii. 200. 4c luz. of} Add bef. N. Sub. bef. N 
1 dd ia W. Sub. in W.. D D D |D ID |D | D Isub. ia W. [Add in W. 
Fi ob. in E. Add in E. [150 | 155 | 160 | 165 | 170 | 175 F' 180 [Add in E. Sub. in EK. 
Days. | Days. M SJ M SJ M ST NA SJ NA S M ST M S[ Days. Days. 
f Decem. 21 [Decem. 21 o. of o. of ©. o o. c o. of o. of o. of 21 June. | 21 June. 
20 22 o. 11 o. 11 o. 12 o. 12 o. 12 o. 13 o. 13] 22 20 
1 19 23 o- 22 0.23] o. 24] 0.24] o. 25 o. 26 o. 260 23 j 
ö 1 18 24 [- 33] o. 34] - 35 o. 36] 0. 37 ©. 38 0. 39} 24 18 
1 17 25 oe 44 o. 46] o. 47] o. 48 ©. 50 o. 51 o. 53] 25 . 
. 16 26 (o. 55 o. 57] 0-58] 1. of 1. 2| I. 4| 1. 6 26 16 
15 27 [. 6] 1. 8 1-11] 1.13] 1. 15 1. 17 1 79 27 15 
14 28 f. 17] 1.20] 1-23] 1. 25 1. 27 1. 300 1. 32] 28 14 
13 29 [I-28] 1.31] 1. 34] 1. 37 1. 30 1. 43 1-46] 29 13 
12 30 [I. 39] 1. 42] 1. 45] 1.49] 1. 52] I. 55[ 1.59] 30 12 
11 [Docem. 31 f. 500 1. 54] 1. 57 2+ 10 2. 5| 2+ 8] 2.12] 1 July 11 
| 10 January 1 lz. 1| 2. 5] 2+ 9 2+13] 2.17] 2-21 * 2 10 
1 9] 2 12.12] 2. 16] 2. 20 2. 25 2. zol 2. 34 2. 388 3 2 
| 8 3 2. 23] 2-27] 2+ 32] 2-37] 2.42] 2-47] 2-51] 4 
5 7 4 . 34] 2.39] 4 249 2. 54] 2+ 59] 3. 4 5 7 
; 6 | 5 2. 44] 2. 59] 2+ 55] 3. O| 3. 6] 3.120 3.17] 6 6 
A 5 | 6 E. 55] 3- 1] 3. 6| 3-12] 3-18] 324 3.30] 7 5 
EF {43 7 [3- 5] 3-21] 3-17] 3-23] 3-29] 3. 36 3.42] 8 4 
4 3 8 [3.15] 3-21] 3-28] 3-34] 3-41] 3-48] 3.54} 9 3 
1 2 9 [3-25] 3- 32| 3+ 35] 3-45} 3. 52] 3- 59] 4+ 6 10 2 
1 Decem. 1 10 3. 35] 3-42] 3-49] 3+ 59] 4 4] 4-11] 4-18] 11 1 June, 
1 Novem. 30 11 [3.45] 3+ 52] 3+ 59] 4+ 7] 4-215] 4:22] 4. 300 12 31 May, 
14 29 i 12 [3-55] 4. 3] 4- 10] 4-18] 4-26] 4. 34] 4-42] 13 30 
S:! 28 | 13 4. 5] 4. 13] 4-21] 4-29] 4 38] 4.46 4. 54] 14 29 
A! 27 14 [4.15] 4-23] 4+ 31] 4 40 4-49] 4-57] 5+ 5| 15 28 
S 26 | 15 [4-24 4+ 33] 4-41] 4 50] 4- 59] 5. 8] 5.17] 16 27 8 
25 16 4. 34] 4. 43] 4. 52] 5. I] 5-10] 5. 19 5.28] 17 26 
| | 24 47 [4.43] 4. 530 5. 2] 5-21] 5-21] 5.32] 5.40] 18 25 
4 23 | 18 [4. 52] 5+ 2] 5-12] 5-22] 5 32] 5-41] 5.51] 19 24 
| 1 22 19 |. 1| F. 12 5-22] 5. 32] 5. 42 5.52] 6. 2| 20 23 
. ls 20 |5. 10| 5-21] 5-31] 5-424] 5-534 6. 3 6.13] 21 22 
1: 20] 21 [5.20] 5-31] 5-41] 5-52] 6. 3] 6. 14 6. 24| 22 21 
4 19 22 f. 29 C. 400 5-51] 6. 2 6.13] 6.24] 6. 34f 23 20 
WF | 18 23 [5-37] 5-49] 6. 6.11] 6.23] 6. 34] 6. 44] 24 1 
| 7 | 24 [5.45] 5-57] 6. 9 6.20] 6.32] 6.43] 6. 54} 25 I 
4 16 25 [F. 540 6. 6 6.17] 6.29] 6.41] 6.53} 7. 4] 26 17 
4 15 26 |6. 2| 6. 14] 6.26] 6. 38 6.51] 7. 3 7.14] 27 16 
4 14 27 [6.20] 6.22] 6. 34] 6.47] 7. of 7.12] 7.24] 28 15 
= 13 28 (6. 19] 6.31] 6.43] 6.56] 7. gf 7-22] 7. 34] 29 14 
LY 11 January 30 |6. 24] 6.47] 7. | 7-13] 2. 26 7.40] 7. 53] 31 July I2 
4: 9 February 1 [6.49] 7. 3] 7-16] 7-30] 7-43] 7+ 57] 8-11] 2 Auguſt] 10 
\þ 7 3 7. 3 7-17] 7. 31] 7-45] 7. 59 8.13] 8.28] 4 8 
1 53 5 F. 26 7. 340 7. 45] 8. of 8. 14] 8.28] 8.43] 6 6 
1 3 7 [7.29] 7-48] 7. 59] 8. 14] 8. 28 3.25 8.58] 8 1 
p Novem. 1 9 [7-41] 7. 56 8. 12] 8.27] 8.42] 8. 58 9.13] 10 2. May. 
October 30 x1 . 530 8. 8 8.24] 8. 40 8. 56 9. 12 9. 280 12 30 April. 
28 13 8. 4 8. 20] 8. 36] 8. 53] 9. gf 9.25] 9.42] 14 28 | 
26 15 [8.15] 8.32] 8.48] 9. 5 9-21] 9. 38] 9. 54] 16 26 
24 17 [8.26] 8.43] 9. c 9. 17 9. 34] 9. 50010. 7| 18 24 
21 20 18. 40] 8. 87 9. 14] 9. 32] 9.4910. Gro. 24] 21 2-1 
BS 1 23 [8. 52 9.10] 9.28 9. 45 10. 10. 39] 24 118 
1 cb. 26 9. 4 9.22] 9. 40 9. 55110. 16[ro. 34 Ito. 531 27 41 
r2 March 1 9.45 9. 33] 9. 51110. 10110. 290. 47 "he 30 Auguſt, < 
9 4 9. 24 9+ 43f10» 1010. 20j10. 39f10. 5B[11.16| 2 Septem, 9 | 
6 7 [9+ 30] 9. 50010. 910. 28110. 47|rt.. 6|ri, 24 4:6 | 
October 3 10 [9.37] 9. 56/10. 1610. 35/10. 54/1. 13 Ju 1. 32 8 3 April. 
Septem. 30 13 9. 4100. ofrc. 21010. 40010. 5911 f. 181. 38] 11 31. Mad 
27 16 9. 45040. 4/10. 24110. 440/11. 3JTf. 22111 42] 14 28 
24 19 9. 47[10. , 6410. 26 10. 4601 r. 5111. 24411. 44] 17 25 
21 22 9. 480. 70. 2710. 4711. 6 IT: 45] 20 '22 
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TABLE VII. The Right Aſcent ons and Declinations of the — Fan IXED — 
of the Firſt and Second Magnitudes, adapted to the 3 * the TW 1780, 
with their annual Variations. 


* 


— * 4 — * 


Right. : 328 8 2 ; 

| — Aſcenſion 388 Declination. $=Q 8.8 
Names and Situations of the Stars. | in Time. < 8 = < 55 2 

. HMS|$+| VMS S 


o. 1.56 | 3,07 | 13-$7-35N | +2005 
0.15.22 | 3,00 | 43.29-48S | —20,00 
o. 32.32 | 3,01 þ 19, 11. 308 | —19,86 
o. 57. 29 3,30 | 34.26.56N | +Flg,45s 
7.29.31 | 2,25 | 38. 21. 338 | —18,s5s 
1. 54-49 | 3,33 22. 24. 0 N | 27,60 
2. 8.54 | 3,03 | 3-$9-06S | —17,04 
2.50.48 | 3,12 | 3-13- 6N { +314,76 
2. 53. 36 | 3,85 40. 5. 37 N | +1463 
3. 8.43 | 4,20 | 49. 3-43N | +1372 | 
4-23-19 | 3,42 | 16. 3. '2N | + $326 
5. 0-27 | 4437 | 45:45, BN | + $,21 


Extremity y ofthe wingof Pegatan, , Agent 
In the head of the Phoenix = 

Bright ſtar in the tail of the Whale 
In the girdle of Andromeda - - - = 
The ſpring of the river Erida. Achernar 
In the preceding horn of the Ram + 
In the neck of the Whale 
In the jaw of the Whale 
In the 5 of Meduſa, Ag = 
The bright ſtar in Perſeus = = 


The ſonthern e _ of the Bull, Adcbaran 
In the left ſhoulder of Auriga, * 


— 


5 n nnen DIAL rr Was a N 3 


— 


— — — —_— 


The bright foot of Orion, Rigel - 5. 3-58 | 2,87 | 8.28.11S | — 4,88 
Northern horn of the Bull 3 5. 12. 243,77 | 28-24. 8N | + 4,19 
The weſtern ſhoulder of Orion $-13-21 | 3,22 |, 6- 8. 2N | + 4,15 
Preceding ſtar in the belt of Orion $-20+47 | 3,07 | 0-28.40S | — 3,50 
Bright ſtar in the Dove = = = = =! 5. 31+43 | 2,18 | 34+12.07S | — 2,48 
The eaſtern ſhoulder of Orion '$+43-26*| 3,24 | 7-20.59N | + 1,51 
In the poop of the Ship Argo, Canopus - 6+ 19. 5'| 1,34 | $3» 34.588 + 21,67 
In the mouth of the greater Dog, Sirius 6. 35. 27 | 2364 | 16.25. 395 | + 4525 
In the back of the greater Dog - =» = 6.9.28 | 2,45 | 36. 3.288 | + 5,14 
In the tail ot the greater Dog - = - 7.15.24 | 338 | 28-53. 58 | + 6/42 
In the head of the northern Twin, Caſtor 7. 20.32 | 3,95 [ 32. 21. oN | — 3,85 
The lefler Dog, Proc 7.27. 46 3514 5. 46. 41 N — 7,45 
In the head of the ſouthern Twin, — 7. 31.49 [ 3,68 | 28. 33. 24N — 777 
In the row - lock of the * Argo - 7. S5. 53 | 2,12 | 39.23. 298 | + 9,70 
8. 2-47 | 1,86 46. 41. 418 +10,23 


In the poop of the Shi * 
In the middle of the dis 1 GEES 
In the oars of the Ship Argo 
The heart of the female Hydra 


The Lion's heart, Regulus 
Southerm. ſtar in the ny of the oreat Bear 
Northerm. ſtar in tlie ſqu. on the great Bear 
The Lion's tail - 

In tbe foot of the Croſs += + 
In the top of the Croſs + 

In che fo lowing arm of the Croſs 
The Virgin's Spike 

Laſt ſtar in the tail of the great Bear 
The weſtern foot of the Centaur + 


Tn the tail of che Dragon — © 
The bright ſtar in Bootes, Arfturus = 
Eaſtern foot of the Centaur + + 
The ſouthern ſcale of Libra 
The northern ſcale of Libra 
Bright ſtar in the Crown 
In the neck of the Set pent 
The Scorpion's heart, Antares 
In the head of Hercules = 
In the head of Ophiuchus' - 


In the head of the Dragon” ; = 
The bright ſtar in the Harp, Lyra 
Bright ſtar in the 18 2 Atair © 
The eye of the Peacock . | = - 
The tail of the Swan - - 
The weſtern wing of the Crane 
In the mouth of Fs 
In the ſhoulder of Peg A <6 
In the wing of P 5, Martah 
F he head of Andromeda - 


34 _ Wea,” — —— 2. — n E » 


8.38. 31 1,6633. 54.258 [712,79 
9+ 16.4 [2,66 [ 242-498 | +15,14 


9. 56. 38 | 3,40 | 13. 2. 5N | —- 175,19 
10. 48.27 [3,74] 57. 33. 25 N —19, of 
10.50. © | 3,88 | 62.56. 5N | —19,09 

11. 37. 50 | 3,12 | 15.48. 6N | —19,95 
12+ 14+ 33 | 324 | 61.52.47 S +20,00 
12.19. 4 | 3,24 | $5-$2-43S | +19,98 
12. 35+ 21 | 341 | $9.29. 28 + 19,81 
13. 13. 37 | 314 | 10. 0.2458 
13. 38-52 | 2241 | $0.25. 3N |. —18,2 5 
13-48: 30 | 4,10 | 39. 17. 888 7175,86 


13. $8.27 | 1,63-| 65.25.54N | —17,46 
14. 5.38 | 24,72 | 20-20, 57N | —17,15 
14-29. 3 | 4244 | 85. 39.138 OY 
14.38.44 | 3530 | IS. 6.525 

IS. 5. 1 [372] 8. 33,318 | +1393 

15. 25.22 [25632727 N 12566 

15. 33-26 | 2293 | 7; 7-49N | 12,00 

16. 15.57 | 3»65.| 23$+$$,285 | + 8,84; 

17. 4.38 2,76. 14:39: 18N | +— 4,87! 

17. 24.44 [2,77 1244. 8NM þ + 3,12 
19.51.31 | 1,39 | $131.21 N — 0,78" 

18. 29. 29 | 2,01-] 38.35.18N 4 * 2,54 

19. 40. 32,3. 8.17.57N | + $444 - 
.20+ 8. 7 | 4,85.|-$7-25-11S 10, 63. 

20. 33. $6 | 2,04.| 4. 30. BN } 712,46 
21.64.17 | 3-865 48. o. 308 'f 17,15) 
21.48.27 | 3,32 [ 30. 46. 58S | —18,98; 
23-535 8286.6. 53. 3 M 17,16. 
21.549 | 2297 4. 1. za K Trense 
2347. 1 | 3,06 Ps Mirko 3 +2004, 
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f TABLE VIII, For reducing the apparent Altitude of the Moon to the true. 


— —_— 


N Apparent Altitude of Moon's Center. ö * 

Moon's — 5 = | HEAD 

horizontal þ go | 49 | ö ,o | | 62 70 80 N 90 too 9 iis © 

F. Corr. | Corr, | Corr. | Corr. | Corr. | Corr. | Corr. | Corr. | Corr. 
Cy NF NMS MS MSP MS MSP MST MST MS MS 
f 53 | © 33.20 | 41. I | 42.54 | 44-15 | 45-16 | 46, © | 46-32 | 46.57 | 47-15 
1 10 38. 30 | 41. 11 43. 4 | 44-25 | 45-26 | 46.10 | 46. 4247. 7 | 47-25 


| 20] 38.40 | 41-21 | 43-14 | 44-35 | 45+39 | 46-20 | 46.52 | 47.17 | 47-35 
1 30 | 38. 50 | 41.31 | 43-24 | 44-45 | 45-46 | 46. 30 | 47. 2 | 47-26 | 47.45 
1 | 42] 39. © | 44 4334] 44-54 | 45:55 | 46-39 | 47-12 | 47-36 | 47-54 
7 3 | 50 | 39-10 | 4.51 | 43-43 | 45+ 4 | 46+ 5 | 46.49 | 47-22 | 47-46 | 43. 4 
= 54 | 0 | 39-20 | 42. 1| 43-53 | 45-14 | 46-15 | 46.59 | 47-32 | 47-56 | 48.14” 

f Io | 39.30 | 42. 11 44 3 | 45-24 45.25 | 47. 9 | 47442 . 6 48. 24 
| x 20 | 39-40 | 42-21 | 44-13 | 45-34 | 46-35 | 47-19 | 47-51 | 48.16 | 48. 34 
| 


30 | 39-50 | 42. 31 44-23 | 45-44 | 46-45 | 47-29 | 48. 1 | 48.26 | 48.43 
40 | 40. © | 42-41 | 44-33 | 45-54 | 46-55 | 47.38 | 48-11 | 48.35 | 48.53 
50 | 40-10 | 42.51 | 44-43 | 45. 4 | 47: 5 | 47.48 | 48-21 | 48.45 | 49. 3 


| 55 | 0| 40-20 | 43+ 1 | 44-53 | 46-14 | 47-15 | 47-58 | 48.31 | 48.55 | 49.13 
'S 10 | 40-30 | 43-11 | 45. 3 | 46-24 | 47.25 | 48. 8 | 48-41 | 49. 5 | 49-23 
\ 20 | 40-40 | 43-21 | 45-13 | 46-34 | 47-35 | 48-18 | 48-50 | 49.15 | 49.32 

| 30 | 40-50 | 43-31 | 45-23 | 46-44 | 47-45 | 48-28 | 49. 0 | 49.25 | 49-42 
8 | 40 | 41- o | 43-4t | 45-33 | 46-54 | 47-54 | 48-38 | 49.10 | 49-34 | 49-52 
| (| JI go] 41-10 | 43. 51 | 45-43 | 47 4 | 48. 4 | 48.48 | 49-20 | 49.44 | 59. 2 
1 


56 41. 20 | 44. I | 45-53 | 47-14 | 48-14 | 48.58 | 49-30 | 49+54 | 50.12 
| 10 | 41-30 | 44-11 | 46. 3 | 47-24 | 48-24 | 49. 7 | 49-40 | 50. 4 | 50.21 

20 | 41-40 | 44-21 | 46-13 | 47-34 | 45-34 |} 49-17 | 49-50 | 50-14 | 50.31 

1 30 | 41-50 | 44-31 | 46-23 | 47-44 | 45-44 | 49.27 | 49-59 | 50-24 | 50.41 

- 40 | 42. 0 | 44-41 | 46-33 | 47-54 | 45-54 | 49-37 | 5% 9 | 59-34 

1 50 | 42.10 | 44-51 | 46-43 | 48- 3 42, 4 | 49-47 | 50-19 | 50.43 | 51. 1 


uy 
Y d 
Un 
= 


| 57 © | 42.20 | 45-1 | 46.53 | 48-13 | 49-14 þ 49+ 57 | 59-29 | 50:33] 51.11 
3 ro | 42.30 | 45-11 | 47. 3 | 48-23 | 49-24 | 59.7 | $0.39 51. 3 $1.20 
14 20 | 42.40 | 45-21 | 47-13 48. 33 | 49-34 | 50.17 | 50.49 | 51.13 | 51.30 
14 30 42. 50 45-31 | 47+23 | 43-43 | 49:44 5.27 ) | 51-23 | 51.40 
[ ql | 40 | 43+ © | 45+4T | 47-33 48. 53 49.54 50. 37 51. 9 | 51.33 |} $1.50 
11 50 | 43-10 | 45-51 | 47-42 | 49 [. 4 | 50.47 | 51-19 | 51.42 | 52. 0 
| 58 { 43. 20 46. 0 | 47-52 | 49-13 | 5914 | 50.57 [51.29 57 52 52." 9 
I! a 49+23 | 50. 24] 51. 6 | 51. 38 | 52. 2 | 52.19 
4 20 | 43-40 | 46-20 | 48.12 | 49-33 | 59-34 | 51-16 | 51-48 | 52.12 [ 52.29 
1 30 | 43-50 | 46-30 | 48-22 | 49-43 | 59-43 | 51-26 | 51.53 | 52.22 | 82.29 
q 40 44. © | 46.40 | 48. 32 | 49-53 | 59-53 | $1.36 | 52. 8 | 52.32 | 52.49 
| 5o | 44-10 | 46.50 | 48.42 | 50. 3 | SI. 3 | 51.46 | 52.18 | 52.41 | 52.59 
59 o | 44-20 | 47. 0 | 43.52 | 50+ 1351.13 |-51-56 | $2.28 | 52.51 [ 53. 8 
j | 1 10 | 44-30 | 47-10 } 49. 2 50.23 51. 23 | $2, 6 $2. 38 53. 1 53. 18 
= | |} 20 | 44-40 | 47-29 | 49-12 | 50-33 | $1433 | 52-16 | 52-48 | 53.11 | 53.28 
FF 30 | 44. 50 47-39 | 49-22 | 59-43 | 51-43 | $2.26 | 52.58 | 53-21 | 53.38 
= | 449 | 45+ © | 47-40 | 49. 320. 53 [51.53 | 52-36 33. 7 | 53-31 | 53-48 
14 | 5o | 45- 9 47. 5 | 49-42 1. 2 | 82. 3 4. 52:46 [ 53-17 | 53-41 [. 68 
= 68 1 0 | 45-19, | 48. © | 49-52 | $1-12 | $2713 52. 56 53-27 | 53-50 [ 84. 7 
1 10 | 45-29 | 4$.10 | 50. 251.22 82.2353. 5 53-37 54. © | 54-17 
| 4 20 | 45+39 | 48.20 | 50.12 | $1.32 52.33 [53-15 | 53:47 | 54-10 | 54-27 
} 32 | 45-49 ] 48:30. | 59-22 | 51-42 | 52:43 153-25 | $357 | 54-20 | 54-37 
| 40 | 45-59 | 48-40 | 50. 3251. 52 | 52-52 | 53-35 | 54+ 7 | 54-39 | 54-47: 
Is. 9 | 48-50 | 8.42 L 2 | 53» 2.| 53-45 | 54-10 | 54-49 | 54+ 57 - 
Y or | © | 46-19 | 49. © | $0552 | 52.12 | 33:12 [-53-55 54 26 54.50 Þ 55. 
| 46.29 | 49-10 | ft. 2 | 52.22 | $3-22-1-54- 4 | 54-36 | 54.59 0 
20 | 46. 30 | 49-20 | 51-12 | 52.32 | 33-32 [54.14 5446 55. 9 | 55-26 
30 | 46-49 | 49. 30 | 51-22] 52.42 | 53-42 [-54 24 | 34-56 | 55-19 | 55:36 
| N 52. 52 [53.525434 35. 6 | 55-29 | 55-46 
$3. 2 | 54- 2 |-54-44 | 58.16 | 55.39 5. 6 


63-77 [34:12 | 3-58 | $520 | 55-99 [ 36: 57 
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TnL vn. Dow reudting che ap purem Altitude uf tue Mod. to the true... 
ü- _ _ Apparent Altitade of the Mood's Center, 
: horizontal „„ . As * 
goal . g L e. Þ mo E. 1e. L. ie | ge. . age) Le 
rh "Corr. | Corr. | Corr. ["Corr. | Corr. | Corr. | Corr. | Corr. | Core © 
- STMSEMSEMSEMST MSTMSFMSTMS TM 
535 |: 0.| 49427 [4% 35 [47-40 47:44 47-49 | 47-36 | 47-31 | 47-23 | 44.13 


54 | 0 [48-26 | 48:34 |-45:38 | 48-40 | 48:38 | 48:32 -43: 23 43: 20 | 48. 5 


30 "49554 . 1. 5 "50s 71.5% 4 58. © 49.54 49 44. 49.34 


' © 4 .S% 497 53 
þ [+ «6 => I4] 5921 . 25.1 "26. £59 2. |. . 2 1-48 53 
56' | © | 5623 | 58:31 | 59.35 | 55-36 [ 50733 | 50:24 | 5, 2 J 50.15 | 56. 2 
10 | 50433 | 5941 | 50:44 Þ 50945. | 50-4k 5d. 38 [ 50. 3238.24 50. 12 
20 | 58443 | 56-50 | 50. 54 J. 55 | 0 5 50, 46 56:4t | 50:32 J 50. 21 
39 | $6453 | SK ot. g] Sr. 5 Sr. 2 50. 55 | 50. 5 58. 41 | 50. 31 
40 8. 2510 f 5 rg 5. 14 [err 5. 7 51. of 58. „ 30. 40 ä 
50 . 12 20 f Ff. 23 51. 33. 51. 27 516 t. to 5 0 $0.50. . 
57 þ o ÞS$22 29 81.355 f. 31 fl 26 570 19 5tiro | 56.55 
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TaBLE VIII. For reducing the apparent Altitude of the Moon to the true. 


12*— 


Moon's 8 
horizontal 
Parallax. 


Apparent Altitude of the Moon's Center. 


v5 . 


5+ 


M 1. 


Corr. 


M S 


46.33 
46.42 
46. 52 
47. 1 
47. 10 
47-19 


Corr. 


46. © 
46. 9 
46: 18 
45. 27 
46. 36 
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55 


42 49. 10 


47-29 
47- 38 
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| 47+ 57 
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| 48.15 8 
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.- TaBLE VIII. For reducing the apparent Altitude of the Moon to the true. 


Moons 


horizontal 


Parallax. 


2 Apparent Altitude of the Moon's Center. 


0 


322 


34 


35? 


| 260 


Corr.. 


Corr. 


Corr. 


* 


M 


32 


MS 


N 8 


MS 


370 


Cory. Torr 
MS | MS 


43- 26 
43+ 34 
43+ 43 
43+ 51 


44. o 
44. 8 


42.32 


42. 40 
42. 48 


42.57 


43. 5 


43:13 


42. 3 
42.71 
42.19 
42. 28 
42. 36 
2 


41. 34 
} 41. 42 
41. 50 
41 59 
42. 7 
42.15 


77 4 
41. 12 
41. 20 
41. 28 
41. 36 
41. 44 


55 


56 


44. 16 
44.25 
44+ 33 
44- 42 
44- 50 


| 44+ 59 


43. 22 
43+ 30 
43.38 
43+ 47 
43.55 


.A. 3 


42.53 
43.1 
43. 9 
43-18 
43-26 
43-34 


| 48:48 


42+ 23 
-42, 32 
42+ 40 


42. 56 
43- 4 


"41.52 


42. © |. 


42. 8 
42. 16 
42. 24 
42.32 


45+ 7 
45.16 


44.11 


44. 20 


44.28 
44+ 36 
44- 45 
44- $3 


43+ 42 
43. 50 
43. 58 


44-15 


44. 6] 
44-23 1.2 


43-12 


42-40 


42-48 | 


42.56 


43- 4 | 


43. 12 
43-20 


45+ 1 
45. 9 
45-17 
45-26 
45+ 34 
45442 


44- 31 
44. 39 
44- 47 


45 12 


44.55 
45.4 


43.28 
43.36 
43- 44 


43.52 


57 


45+ $1 
46. 0 
46. 8 
46. 16 


46. 25 


46. 33 


45429 


45+ 36 
45-45 
45-53 
46. 1 


45-28 | 


53 


46. 41 
46.49 


46. 57 


| 47- 6 


47-14 
47+ 22 


46. 17 
46. 25 
46. 33 
46.42 
46. 50 


46. 9 | 


59 


60 


46. 58 
47. 6 
47+ 14 
4$7-33 
47. 31 
47-39 


47. 47 
47+ 55 
48. 4 
48. 12 
48. 20 
48. 28 
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Ta UE VIII. For reducing dhe apparent Altitude of the:Mogn-to-the dme. | 


5 „ 4 wo 


„„ 4921 


2 -» + —_—_ 


*.. Apparent Altitude of he ly1 s Center, | 
410 420 | | 452? - 
A- r- GY Carr. ; 
TMHMS [MSTMS MS | 
38. 54 | 33-20 | 37-44 | 36. 32 
39. 2 | 38-29 | 37-51 36. 39 
39- 9 | 33-34 | 37-59 36. 46 
39-17 | 38-42 | 38- 36+ 53 
39+ 2:5 | 33-49 38. 13 37« © 
39- 32 | 38-57 | 38- 37. 7 
39-49 | 39- 4 | 35-28 . 14 
39-47 | 39-12 | 38.35 37-2 
39- 55 | 39-19 | 38-43 | 38+ 5 | 37.28 
40. 2] 39427 | 38-50 38.13 [37.35 
40.10 | 39-34 | 38. 37 | 38-20 | 37.4 
40. 17 | 39-42 | 39+ 5 38-28 37.49 
40.25 | 39-49 [39-12 | 3.35 1 37- 50 
40.32 39-57 | 39-9 | 3-42 38. 4 
49.49 | 40- 4 | 39-27 [. 4 [. tx 
40447 | 40-18 | 39- 38. 56 | 38-18 87. 
40. 55 [ 139.41 39, 4.25. 
41. 2 40.27 [ 39-49 39, 11 | 48-:32 .| 37+ 58 
41.10 [40.34 | 39. 39. 18 38. 30 . 
41. 18 40.41 | 40. 38.46 | 38. 6 
41-25 | 40-49 | 40-11 | 39. . 5338. 13 
41-33 | 40-56 4. . 39- 038. 20 
41.41 | 4T- 3 | 40. . 39. 738.29 
41-49 | 41-11 | 45. +54 | 39-14 | 38-34 
4 41-56 | 4r-18 | 49. 49. 1 | 39. 21 | 38441 
142. 4 47.26 49-47 | 40- 839.29 3 +47 
42.11 | 41-33 [. 40-15 | -39- 36 | 38. 54 
| 42-119 | 41-49] 41- 2 4-23, 39-43 | 39- 1 
42-26 [4148 [H. 9:| 89-30 | 39-50 | 39. 8 
2.34 | 4155 | 1-117 | 49-37 | 39- 57 | 39-15 
42-41 2. 3] 1-244 ©-44 | 40. 4 39- 22, 
42-49 | 42-19 . 31 J . 49-11 | 39-29; 
42 +55 | 42-277 [41.39 ] 40. 40. 18 | 39-36 
43- 4 | 82-25 [. 464. 6-1 40.25 | 39- 
43-11 if 48+32 [1.83 41.13 J 40. 32 J 39. 
43.49 [ 42-40 | 2. 1 [. 20 [. 39 
43-26 | 42.47 1 . 46 
43- 34 | 42-54 4 us | 43+ 40.54 
43˙41 [43-2 | 42-23 [41.42 [ 41- 1 
43-49 | 43- 9 | 42-39 |.41-49 [. 8 
43-56 | 43-17 | 42:37 | 41-56 [41.15 
44- 4 1 43-24 | 42-44 4.42- 3 | 41-22 
1 44-11 | 43-32 [42.52 | 4211 4129 
. 43.39 42.59 [ 42.18 [41.36 
43-87 43. 642.25 | 41-43 
43+ 54 | 43-74 | 42+ 32 | 41. 50 
44- 24321 | 42-39 | 41- 57 
44. 9 | 43-25. [,42-47 |.41- 4 
44-17 | 43-36 | 42-54 [42.71 
44- 24 | 43-43 | 43+ 1 | 42-18 
Ads 31 | 43+ 50 842.25 
44-39 | 43+ 58 42+ 32 
44. 46 | 44-51 42+ 39 
44. 54 |} 44-12 42. 4 
| * 44-19 42+ 53 


li 


12831 J 


Tons VhI. Terirelnaing Abts apparent Allitude af the Main torcheHme. 


Apparent Altitude af the Moon's Center. . 
— 4_48” | 4 | r | oo” "1-0 $8? + 
M F Corr. Cotr. ö Corr. J Corr. Corr. Corr. « Corr. Corr. 
| "MS |Ms |MS|MS|MS|[MS MS 
| 53 | 0+| 34-37 || 934457 || 93416+] 38435 .| 31+ 54+] 1314 vr * 
1034.43 [A. 45] 93422 ©] 32444 | 32» 2. 29. 6. 
20 | 34+ 50 | 54-1107] 1934297] 92447 | 32+ H 3723 29. 11 
30 [34.56 33.35 2.54 [ 32-18 | 31,29 29+ 17 
40 33.433. 32.1631. 35 29.22 
3.8. 632.2437. 4 29. 28 
54 33.55 [3313 [ 32439 | 1, 29-83 
N 4] 93119: 32+ 37 -| 31-58 29+ 39 
34- 883 25 [2.43 [31,59 29.45 
1 94-114 32 J 32% [32.5 29. 50 
A. a1 || 33.38 [32,55 [ 32-11]. 29. 56 
34-27 | 33-144} 33- 1.1 32-17} 3T 30. 1 
35 | 85-16 464 3-51 [ 33 7 32423]: 30. 7 
T 95-82 5 84. f. 33-157 [334 2.29 - 30. 12 
35. 29 94 · 407 Xx 3 | 33-120: 32.358 0 30. 18 
35-85 ] 84-53 no 33425 | 32-44 | 30. 24 
„42 34.69 34-16! 33.32 | 32-4472 30. 29 
. 834 235. 67 34-224 33-33 [g. 53 30. 
56 - 35.55 [ 35. 34-29 | 33-44 | 32+159 | 28 | 30-41 
: 6. 35. 19 34-85 J 33-61 | 33. 6 |]. E 30. 46 
35-25 {| 34-71} 33-157 © 3312 ˖ a 30. 52 
35.820 34-3 84. 3 33-118: 31-445 J 30. 57 
35-33 J 34.84 4. 933.244 . 8 81.3 
35.44 35:07 24-115 ] 35-1397 7-156 J 31. 8 
$7 - 35+g1 95-167 34-21 |. 33-36 814 
"wy 35.57 1-35-42 | 34-88 4-33-82) 81. 19 
36. 31-35-89 84.84 33.48 81.25 
36. 40 4-35-85 4 34. 083.84 31.31 
36. 16] 35.67 q 34.4684. J 83. 31.36 
36.22 1-35-87 4 34-£2 f 34. 633. 31.42 
58 96. 29 35.4 q 34-55 | 84-12 |-38- +36 | 31-48 
7 36. 35 35. 50 35.5 84. 18 . 2. 81. 53 
36.8 35- $6 35.41 34-24 4 33 . 81-59 
36. 48] -36. 3-1 95-17 | 344894 -33-8 a 32. 4 
36.55 | $6191 35.23 -34-36 J 33- . 82. 10 
37. 1 36. 15 } 35-29 | 34-42 33.64 4-38- 54 32-15 
59 37. 836. 42 [ 35-35 | 84.48 4 34- J 38-77 2-1 
37-14 | 36. 4835,42 4.544 5133 — $2.27 
37+ 31»| 36.34 | 35-485] 95. 0] 84-31 f 38-22 J 82.32 
37.3736. 4 [ 35+ 54 | 35+ 6] 94-174 33-25] 32. 38 
37. 33 36-47. | 36. 0] 35-12 | 34-23] -33-$3 | 32-43 
37- 40'} 36. 3 4 364 -6-\ 35-13] 34-29 | 33-39 ] 32-49 
Go 3% 4 37-10 | 36-12 | 35-24 | 34-35+| 433-45 | 32-55 
37. $3"] 3% 6 36-19 | 35-39 | 34-402 | 33-5? | 33- © 
37- 59 | ua. 35 35-36-| 34-4% | 33-57 | 33- 6 
38. (6-| 33-18 | 36. 31 35-425] 34- $2] 34+ 2 | 33-11 
38. 12. | 37-25. 814 35- 48 3+ {8 34- 18 | 33-17 
1 38-19 | 3% $1] 96.43" 35-54 | 35-4 | 34-14] 33-22 
bx 38.25 37- 37"] . 4% 36. 37 1% 34-404] 33-28 
38. 324] 37+ 4 ] 96: 36 36. 63515 34-45} 33- 34 
38. 22.36 37. 12:| 36. 123-11 11 13.309 
. 4 22 3635. 8] 36. 18 33. 27 34 37” 13-4 
. 30 38. 13] 3% $44] 36. 34 35-33] 34-42 4 33-50 
. 38. 97. | 38. 9 | 32.20% 36. 0 18 19 34-437] 3.56 
bz : 39+ 3 $457 37. 26 / 36. 36} 35-459] 34: . 
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For reducing the apparent Altitude 6f the Moon to the true. 


TanLz VIII. 
| Apparent Altitude of the Moon's Center. ' 
Moon's — — —nd 
15 — ng $59 e8® f 9 600 6 6 63® 649 |. 65 
8 | Corr. | Corr. | Corr. | Corr. | Corr. | Corr. | Corr. | Corr. | Corr. 
M SMS [MS MS {MST MST MST MS M S BNS 
53 o | 28. 15 | 27-30 26. 4425. 5725. 10 | 24-22. 23. 35 | 22+46 | 21. 57 
10 | 28:20 j.27-35 | 26.49 | 26. 2 | 25.15 | 24-27 | 23.39 | 22-50: | 22, 1 
20 | 23.26 | 27-40 | 26-54 þ, 26: 7 | 25-20 | 24-32 | 23-44 | 22+55-| 22. 5 © 
30 | 28.31 | 27.46 | 26. 50 [ 26:12 [25.25 | 24-36 | 23-48 | 22.59 | 22.10 
40 | 28.37 | 27-51 | 27. 4 | 26.17 |-45-30 | 24-41 | 23-53 | 23- 3 22.1 
50 | 28.42 | 27. 5627. 9 | 26.22 |. 25.35 | 24-46 | 23.57 | 23-' 22. 1 
54 528.48 28. 127. 1426.272539 24.5124. 2 | 23-12 [22.23 
141 028.53 28: 7 | 27.20 | 26.32 | 25-44 | 24+55 | 24. 6 [23,17 22. 27 
20 28-59 | 28.12 | 27.25 | 26.37 | 25-49 | 25 © | 24-11 | 23-21} 22.31 
| 30 | 29. 4 þ 28-17 27. 30 26. 42 [25 5425. 5 84. 15 | 23-26 | 22. 36 
40 29. 9 28. 23 | 27.35 [ 25.47 | 25. 59 25. 9 | 24-20 | 23-30 22. 40 
50 | 29.15 | 28.28 I 27.40 | 26.52 | 25. 3. 25-14 |. 24.24 | 23-34 | 22.44 
55 | © | 29-20 | 28.33 | 27.45 |þ 26.57 | 26. 8 | 25-19 | 24-29 | 23-39 22.48 
| 20 | 29-26 28.38 | 27.50 | 27. 2 | 26.13 | 25-23 | 24-33 | 23-43: [ 22+ 52 
120 | 29.31 | 28. 44 | 27-56 | 27. 7 | 26.18] 25-28 | 24.38 | 23-47; 22. 57 
30 | 29.36 | 28.49 | 28. 1 | 27.12 | 26.23 | 25-32 | 24-42 | 23-52 [ 23. 1 
4o | 29-42 |. 28.54 | 28. 6 | 27.17 | 26.28 | 25-37 | 24-47 | 23-56 | 23. 5 
1.50 | 29-49 | 29- © | 28.11 | 27-22 26.33 | 25.42 | 24-51 | 24- © | 23. 9 
56 o 29. 53 29. 5 | 28.16 | 27-27 | 26.37 | 25-47 | 24-56 | 24. 5 | 23.13 
10 | 29. 58 | 29.10 | 28.22 | 29.32 | 26.42 |.25-51 | 25. 0 | 24. 923.18 
| 20 | 30. 4 | 29-16 | 28.27 | 27-37 | 26.47 | 25-56 | 25. 5 | 24.13 | 23.22 
30 | 3o. 9 | 29-21 | 28.32 | 27-42 | 26.52 | 26. 1 | 25. 9 | 24-18 23. 26 
go | 30-15 | 29-26 | 28.37 | 27-47 26.57 | 26. 5 | 25.14 | 24-22 | 23.31 
50 |- 30.20 | 29.31 | 28.42 | 27-52"1-27- 2 | 26.10 | 25.19 | 24- 26 | 23.35 
57 © | 30.26 | 29.37 | 28.47 | 27-57 | 27- 6 | 26.15 | 25.23 | 24-31 | 23. 39 
10 | 30.31 | 29-42 | 28.53 | 28. @ | 27-11 | 26.19 | 25.28 | 24435 | 23.43 
20 |-30.37 | 29-47 28.58 | 28. 7 | 27-16 | 26.24 | 25.32 | 24-40 | 23.47 
30 30.42 | 29-5 | 29. 3 28. 12 | 27-21 | 26. 29 25.37 24- 44 | 23. 52 
40 30-47 | 29-58 | 29. 8 | 28.17 | 27-26 | 26.33 | 25.42 | 24-49 | 23.56 
$0 | 30-53 [30 3 [29-73 28.22 [ 27. 31 | 26.35 | 25.46 | 24-53 | 24. 0 
Fe | 0 30.53 | 30. 9 | 29.18 | 28-27 | 27.35 | 26.43 | 25-51 | 24-58 | 24. 4 
10 | 31. 4 30. 14 29.24 | 28.32 | 27.40 | 26.47 | 25-55. | 25. 2 | 24. 8 
20 | 31. 9 | 30-19 | 29-29 | 28.37 | 27-45 | 26.52 | 26. 0 | 25. 6 | 24.13 
30 | 31. 15 | 30-24 | 29-34 | 28.42 | 27.50 | 26.57 | 26. 4 | 25-11 | 24.17 
go | 31.20 | 30. 30 | 29-39 | 28-47 | 27-55 | 27. 1 | 26. 9 | 25.15 | 24.21 
50 | 31.26 | 30-35 | 29.44 | 23-52 |-28. © | 27. 6 | 26.13 | 25.19 | 24.25 
59 o 31. 31 30. 40 | 29-49 | 28. 57 | 28. 4] 27-11 | 26.18 | 25.24 | 24. 50 
ro | 31.27 | 30-45 | 29.55 | 29+ 2 | 238. 9 | 27.15 | 26.22 | 25.28 | 24 24 
20 | 31.42 | 30-51 | 30. © | 29. 7 | 28.14 | 27.20 | 26.27 | 25.32 | 24.38 
30 | 31.48 | 30-56 | 30. 5 | 29-12 } 28.19 | 27-25 | 26.31 | 28-37 | 24-42 
40 | 31.53 31. 1 | 30-10 | 29-17 | 28.24 | 27.30-| 26.36 | 25. 41 | 24.47 
50 | 31.58 | 31. 6 | 30.15 | 29-22 | 28.29 | 27.35 | 26.40 | 25.45" | 24-51 
'60 | of 32. 4 | 31-12 | 30.20 | 29-27 | 28.34 | 27-49 | 26-45 | 25.50 | 24. 55 
10 | 3%. 9 | 31-17 | 30-26 | 29.32 | 28.39 | 27-44 | 26-49 | 25.54 | 24-59 
20 | 32.25 | 31.22 | 30-37 | 29-37 | 28.44 | 27-49 | 26.54 | 25-59 | 25, 
30 | 32-20 | 31.28 | 30.36 | 29-42 | 28.49 | 27-54 | 26.58 | 26. 25. ; 
40 | 32-26 | 31.33 | 30-41 | 29-47 | 28.54 | 27-58 | 27. ; 26. 25.12 
50 | 32-31 | 31.33 | 30.46 | 29. 52 T 28. 69 | 28. 3 | 27. 26.12 | 25.16 
61 | ©o| 32-36 | 31.44 | 30-51 | 29-57 | 29. 3 28. 8 | 27.12 | 26. 17 [ 25.20 
to | 32+42 | 31.49 | 30-57 | 30. 2 | 29. 28.12 | 27.17 | 26.21 | 25.24 
20 | 32.47 | 31.54 | 31- 2 | 30. 7 | 29.13 | 28.17 | 27.21 | 26.26 | 25.29 
30 | 32- 53 32. 0 31- 5 | 3612 | 29.18 | 28.22 | 27.26 [ 26.30 | 25.33 
40 | 32.58 | 32. « | 31-12 | 30-17 | 29-23 | 28-26 | 27.31 | 26.34 | 25-37 
50 | 33- 4 | 32-10 | 31-17 | 30-22 | 29.28 28. 31 | 27-35 | 26.39 | 25-41 
— 33. 9 | 32.16 | 31-22 | 20. 27 | 29. 32 | 28.36 | 27.40 | 26.43 | 25-46 
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Tan VIII, For reducing the apparent Altitude of the Moon to the true. 


Moon's 


_ 


Apparent Altitude of the Moon's Center. 


N 
1 66 67 68 69 709 719 720 73⁰ 749 
Corr. | Corr. . | Corr. Corr. | Corr. | Corr. | Corr. | Corr, | Corr. 
M (SI MS] MS MST MST OS MST MSTMS [MS 
$3 o | 21. 8 | 20-18 | 19.28 | 18.38 | 17.47 | 16.56 | 16. 4 | 15-12 | 14-20 
| ro | 21.12 | 20.22 | 19.32 | 18.41 | 17.50 | 16.59 | 16. 7 | 15-15 | 14-23 
20 | 21.16 | 20.26 | 19.35 | 18.45 | 17.54 | 17+ 3 | 16.10 | 15-18 | 14.26 
30 | 21-20 | 20.30 | 19.39 |, 18.48 | 17.57 | 17- 6 | 16.13 | 15.2t | 14.28 
40 | 21-24 | 20.34 | 19-43 | 18.52 | 18. © | 17. 9 | 16.16 | 15:24 | 14. 31 
50 '| 21.28 | 20.38 | 19.47 | 18.55 | 18. 4 | 17.12 | 16.20 | 15.27 | 14. 34 
ww? o | 21-32 | 20.42 | 19.51 | 18.59 | 18. 7 | 17.15 | 16.23 | 15.30 | 14. 37 
10 | 21-36 | 20.46 | 19.54 | 19. 3 18. 11 | 17.19 | 16.26 | 15.33 | 14-40 
20 | 21.40 | 20.50 | 19.58 | 19. 6 | 18-14 | 17.22 | 16.29 | 15.36 | 14.4: 
30 | 21-45 | 20.53 | 20. 2 | 19.10 | 18.18 | 17.25 | 16.32 | 15-38 | 14-4 
4o | 21.49 | 20.57 | 20, 6 | 19-14 | 18-21 | 17.28 | 16.35 | 15.4t | 14 
50 | 21.53 | 21. 1 | 20.10 19. 17 | 18.24 | 17.32 | 16.38 | 15.44 | 14-51 
55 o 21. 57 | 21. 5 | 20.13 | 19-21 | 18.28 | 17.35 | 16.41 | 15.47 | 14-53 
10 | 22. 1 | 21. 9 | 20.17 | 19.24 | 18.3t | 17.38 | 16.44 | 15-50 | 14. 56 
20 | 22. 5 | 21.13 | 20.21 | 19-28 | 18.34 | 17.41 | 16.47 | 15-53 | 14-59 
30 | 22. 9 | 21.17 | 20. 24 | 19-31 | 18.38 | 17. 16. 51 | 15-56 | 15. 2 
40 | 22-13 | 21-21 | 20.28 | 19-35 18.42 | 17. 16. 54 | 15.59 15. 3 
go | 22.17 | 21.25 | 20.32 | 49-39 | 18.45 17. 51 | 16.57.] 16. 2' | 15. 7 
56 o | 22.21 | 21.29 | 20.36 | 19-42 | 18.49 | 17-54 | 17. © | 16. 5 | 15.10 
10 | 22.25 | 21.33 | 20. 39 | 19-46 | 18.52 | 17.58 | 17. 3| 16.8 | 15.13 
20 | 22.29 | 21.37 | 20.43 | 19-49 | 18.55 | 18. x | 17. 6 | 16.17 | 15-1 
30 | 22. 34 | 21-4v | 20.47 | 19-53 | 18.59 | 18. 4 | 17. 9 | 16.14 | 15-1 
40 | 22-38 | 21.44 | 20.50 | 19-57 | 19. 2 | 18. 7 | 17.12 | 15.17 | 15.21 
50 | 22.42 | 21.48 | 20.54 | 20. © | 19. '5 | 18.11 | 17.15 | 16. 20 | 15.24 
57 o | 22-46 | 21.52 | 20. 58 | 20. 4 | 19. 9 | 18.14 | 7. 18 | 16.23 | 15.26 
10 | 22-50 | 21.56 | 21. 2 | 20. 7 | 19.12 | 18.17 | 17.21 | 16.26 | 15.29 
22.54 | 22. © | 21. 6 | 20-1Tt | 19.16 | 18.21 | 17.2 16.29 | 15+ 32 
22.58 | 22. 4| 21. 9 | 20-15 | 19-19 | 18.24 | 17.28 | 16.32 | 15.35 
23. 2 | 22. 8 | 21.13 | 20-18 | 19-23 | 18.27 | 17.3t | 16.34 | 15. 37 
23. 6 | 22.12 | 21.17 | 20.22 | 19.26 | 18.30 | 17.34 | 16.37 | 15.40 
23-10 | 22,16 | 21.21 | 20-25 | 19.30 | 18.33 | 17.37 | 16.40 | 15. 
23-14 | 22.20 | 21.24 | 20-29 | 19-33 | 18.37 | 17-40 | 16.43 | 15.4 
23-18 | 22.24 | 21.23 | 20.32 | 19.36 | 18.40 | 17.43 | 16.46 | 15.49 
23-22 | 22-27 | 21.32 | 20.36 | 19.40 | 18.43 | 17.46 | 16. 49 | 15.51 
23.26 | 22.31 | 21.35 | 20-40 | 19.43 | 18.46 | 17.49 | 16.52 | 15. 54 
23. 30 | 22.35 | 21.39 | 20. 43 | 19.47 | 18.50 | 17.52 | 16.55 | 15.57 
23.34 | 22-39 | 21-43 | 20. 47 | 19.50 | 18.53 | 17.55 | 16.58 | 16. © 
23. 39 | 22.43 | 21-47 | 20. 50 | 19.54 | 18.56 | 17.59 | 17. 1 | 16. 2 
23-43 | 22-47 | 21.50 | 20-54 | 19.57 | 18.59 | 18. 2 | 17. 3 | 16. 
23-47 | 22-51 | 21-54 | 20. 57 | 20. I | 19. 3 | 18. 237%. 6 | 16. 
23.51 | 22.553 | 21.58 | 21. 1 | 20. 4 | 19. 6 | 18, 17. 9 | 16.1r 
23-55 | 22.58 | 22. 2 21. 4 | 20. 7 | 19. 9 18. 11 | 17.12 | 16.13 
23-59 | 23. 2 | 22. 6] 21. $ | 20.11 | 19. (2 | 18.14 | 17.1 16.16 
24. 3 | 23. 6 | 22. 9 | 21.12 | 2c.14 | 19.15 | 18.17 | 17.18 | 16.19 
24. 7 | 23-10 | 22.13 | 21.15 | 20.1 19. 19 | 18.20 | 7.21 | 16.22 
24.11 | 23.14 | 22.17 | 21.19 | 20.21 | 19.22 | 18.24 | 17.24 | 16.24 
24-15 | 23. 18 | 22.21 | 21.22 | 20. 4 19.25 | 18.27 | 17.27, | 16.27 
24-19 | 23-22 | 22.24 | 21-26 | 20.2 19. 29 | 18.30 | 17.30 | 16.30 
24.23 | 23-26 | 22,28 | 21.30 | 20.31 | 19.32 | 18.33 | 17.33 | 16.33 
24. 27 | 23-30 | 22-32 | 21-33 | 20.35 | 19.35 | 18.36 | 17.36 | 16.35 
24- 31 | 23-33 | 22-36 | 21.37 | 20.39 | 19.39 | 18.39 | 17.39 16. 38 
24+35 | 23-37 | 22.39 | 21-49 | 20.42 | 19.42 | 18.42 | 17.41 | 36.41 
24. 30 | 23-41 | 22.43 | 21-44 | 20.46 | 19.45 | 18.45 | 17.44 | 16.44 
24- 44 | 23-45 | 22.47 | 21-47 | 20.49 | 19.4 18. 48 | 17.47 | 16.46 
24-48 | 23-49 | 22-51 21.51 20. 52 19. 52 | 18.51 | 17.50 | 16.49 
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Terrr VI. För reducing we apparent Altitude of tue NU th/the trite) 
| 
n.... . ĩ 
N 7 
— 12 TA me | 28 | e | wo | 510 | Bae 
| Tre. 
ö I. Corr . Corr. . Corr. Corr. Corr. | Corr. | Corr. Cern 
* NMS |MS |'MsS |'MsS|'MS: — —ũ—0 
53 70 "13; 28] 612+ 35] 11. 42) Þ 10249 : 74 bt: 
| 10 |, 13430 ['12; 3711. 444 [10251 9 ; l: 8 99 1¹ 119 
1425 73.3 12:40 {11446 F102 53 95 59 K 8 b 7 
30 [13.35 12. 42 [ 11:49; [F102 5, 1 $13 mel 
; 40 13381 L 12.4511. 51 [70 57 8.14 |þ 726. 
| 50 | 13:40" [-12:47' 11. 53} M19: 539 Ero. $16 | 7722) |: 
54 & | 133434 [f127 50.11. 56) ſorts 23 (20; * $018] 71237 
| 10 13:45 12. 52: 11. 580 Fit. 4 ro 9 * $19] 725 
| 20 [ 13.481“ 12. 544112; of Tr. & or 9100 f $621 71 26; 
30 [ 13. 51 12. 57 12. 2: "If * ro 7428 
; 40 |, 13, 5% 12. 59 [ 12. 5 11. 10 705 15, 71g 
| - 5-13: 5641.13, 2 [ 12. 7 11. 12 [ 1. 127] 238 
53 | & |, 13559 "13: 4 12, 9 11. 14) 10719} 1 7 
f 18 145 1 F 7 12712 11. 16 þ ro#208 11 * 31 | 
20 | 14: 44 115. 9; 14 14 111.18 101 224 12 . 
30 | 144 G1 1 12. 16 f 11. 2 fl 102% 17236 
40 [ 14. 9 13. 1% T1 THA 107 260 137 
50 [14-11 13. 16 [re: «20 27 : 104 28 339 | 
t 56 | o | 1414] 13-19. P1223 11. 27 1% 0 . 7.40 
10 14.17 13. 210 " 12% 25 [11.29  10t32 þ 74er 
20 |, 14+ 2 13123 Þ 12: 28 [1 31 1189 N 71436. 
30 | 14. 22 [13.26 "12% 30 11. 33 f 1636 146. 
40 b 14. 24 13 28 [ 12. 32 Pings þ 10:38 | 1744 |. 
50 [14.27 13.31 12. 34 [ 11. 37 [ 10. 40 L242 
57 o | 14.39 13. 31 J. 12: 36 Þ 114. 39 f 10:42 7.48 
10 | 14. 32 | 13336 | 12. 39 11.41 10. 41 7. 49 
8 20 | 14. 38 13.38 [12.41 11.4310. 45 7. 51 
30 | 14. 38 13. 4112.43 11.45 | 16. 47 | 7.54 
49 | 14.49 | 13:43 | 12:45 |. 11.47 7 53 
er. | 
$$: o | 14-46 | 13-48 | 12.50 [f. 51 
1 10 |, 14-48 | 13-50 | 12. 52 [11.54 
| 20 [ 14. 51 | 13-53 | 12.54 | 11-56 
30 |: 14. 53 | 13-55 | 12.57 | It. 58 
40 | 14.56 | 13-57 | 12.59 | 12. 0” 
50-|- 14458 | 13-59 | 13. 112. 2 
E og | 0 [15 1 | 1+ 2] 13, 3 | 12. 4 
; 10 | 15. 4 | 14 $5 | 13, $ 12,” 6 
20 | 15. 6 | 14. 7 | 13: 12. 8 
30 |. 15- 9 | 14.10 [ 13.10 | 12.10 
40 | 15-12 | 14.12 | 13,12 | 12.12 
50-| 15.14 4. 14.15, 13.14 | 12. 14 
60 o | 15-17 | 14-17 | 13-17 | 12-16 
. 10 | 15.19 | 14-19 | 13-19 | 12.19 
2 20 | 15.23 | 14.22 | 13.21 | 12.21 
| '3Þ | 15-25 | 14-24 |] 13-23 | 12.23 
40 |} 15-27 | 14-27 73-20 12.25 
« co | 15.30 | 14-29 | 13-238 ] 12.27 
61 | ©o | 15-32 | 14-31 | 13-39 | 12.29 
. wo. | 15. 33 | 14:34 | 13-32 | 12.31 
20 | 15.36 | 14. 36 |] 13-35 | 12+ 33 
30 | 15-38 | 14.39 | 13-37 | 2-35 
$0 | 15447 | 14:41 | 13-39 | 12. 37 
70 | 15444 | 14-44 | 13-41 | 12+ 29 
Z 62 o 15.48 | 14-46 | 13-44 | 12:41 
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TaBLE VIII. For reducing the apparent Altitude of the Moon to the true. 
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Olen owune 
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N 369 37 889 80 
Corr. Corr. Corr Corr 
MS MS MS Ms 
3.38 2-43 FF TTY 096 
3-39 2-43 T 1.49 0: 54 
3.39 2.44 1.49 o. 54 
3.40 2.45 1. 50 0. 55 
3-41 2.45 1. 50 0. 55 
3-42 2.46 1. 51 o. C 
3-43 [2.7 1. 51 0.56 
3-43 2.47 1.51 o. 56 
2-46 8.8 1.52 o. 56 
3-44 | 2-43 1.52 0. 56 

23.45 2.49 1.52 0. 56 
3-46 2.49 I.53 0. $7 
3- 46 2-50  f «8 0.57 
3-47 2.50 1.54 0.57 
3.48 2.55 | 1-54 o. 57 
3. 48 2.51 J 1-54 o. 57 
3-49 2•32 ö Je BY Ge $7 
J+ 50 2.52 1.85 0.58 

8 — 5 — 
3.50 2-53 1.55 0. 58 
3.51 2. 53 1. 56 O. 58 
3.52 2.54 1. 56 o. 58 
3- 52 2.54 I. 58 o. 58 
3-53 2.55 2.5 | 0-58 
3+ 54 2.55 1.57 o. 59 
355 2.56 22 
3-55 2.56 1.53 0.59 
3.56 2.57 1.58 f 0.59 
3-57 2-49 #7: 0. 59 
3-57 2-58 159 0. 59 
3.88 2.88 T.59 o. 89 

— — — 
3.59 2.59 I+ $9 I. Q 
3-59 2.59 2. © I. 0 
4. 0 3. © 2. 0 1. 0 
&- 1 3. 1 2. 1 0 
4. 1 I. 1 2. 1 I. 0 
4. 2 1 2. 1 . 0 
n 2. 2 . 1 
4. 3 3. 3 2. 2 I. 1 
4+ 4 Y. 2 2. 2 1. 1 
4. 5 3. 4 2. 3 I. 1 
4. 5 3.4 2. 3 1. 1 
4. 6 3. 5 2. 3 I. I 
4+ 7 3 5 2. 4 1. 2 
4. 7 3. 6 2.46 J. 2 
4. 8 3. 6 2. 5 Ts © 
4- 9 3. 7 a1 
4 9 3. 7 2. 5 I. 2 
4 10 3-8 2. F. 3 
4.11 3+ 9 2. 6 I. 3 
4.11 3.9 2. 6 1. 3 
4.12 3-10 1. 1. 3 
4.13 3-10 | 2. 7 1. 3 
4-13 3-11 2 7 1. 3 
4.14 3-11 .  %:< 
4-15 3-12 — 8. & : $6 
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TABLE IX. Logarithms for readily computing the true Diſtance of the Moon from | 
the SUN or a Fixed Star, | 
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1 
7 
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14 
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CT — — — —  —  _ 
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She oc» APPS” 


HOP er eo 
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Horizontal | 


Parallax of 
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Apparent Altitude of the Moon's Center. 


| 


the Moon. ; 

35 - o | 69 70 | go 
M T{ Logarithm, | Logarithm. | Logarithm. | Logarithm. | Logarithm. | Logarithm, 
53 | © | 9-99983'9 | 9.999727 | 9-99961*'2 | 9.99949*6 | 9.99938*0 | 9-99926*4 
10 | 9-99983'8 | 9.999725 | 9*99961*o | 9.99949*4 | 9-99937*7 [9.999261 
209. 99983*6 [9.99972 39.999608 | 9.99949*1 | 9.99937*4 | 9-99925*7 
30 | 9-99983*5 [9.99972 19.999506 9.99948'9 | 9-99937'1 | 9-99925*4 
40 9.99983 ˙3 [9.999720 | 9.999604 | 9.99948*6 | 9.99936"g | 9-99925"1 
50 | 9-99982*2 | 9.99971'S | 9.99965*2 | 9.99948*4 | 9.99936*6 | 9.99924*7- 
54 o | 9-99983*1 | 9.99971 | 9.99959*'9 [9.999481 9.99936*3 | 9-99924*4 
9.99952*9 | 9.99971 *4 | 9-99959*7 | 9.99947*'9 9.999360 9.999241 
9.999828 | 9.99971 *3 9.999595 | 9-99947*6 | 9-99935*7 | 9-99923*8 
9. 99982 *7 | 9-99971 '1 | 9-99959*3 | 9-99947'4 | 9+99935'4 | 9-99923*4 
9. 99982 6 | 9.99970 9 | 9-99959*1 | 9-99947*1 | 9-99935*'1 | 9-99923*1 
9. 09982 *4 | 9. 90970 *7 | 9.99958-9 | 9.99946*9 {| 9.99935'8 | 9.99922.8- 
y. 999823 | 9.99970*'6 9.999587 | 9.99946*6 | 9.99934*5 [9.999225 
9. 99982 *1 | 9.999704 | 9-99955*4 | 9-99946*4 | 9-.99934*2 | 9-99922*2 
9.999820 | 9.99970*2 9.999582 | 9.99945*1 | 9.99933*'9 [9.999219 
9. 99981 *9 9.999700 | 9.99958*0 | 9.99945*'9 | 9-99933*7 | 9-99921*6 
9. 99981 *7 | 9-99969*'9 | 9-99957'8 [9.999456 9.99933 ˙4 9-99921*2 
9-99981*6 | 9.99969*7 | 9-99957*6 | 9.99945*4 þ 9-99933*1 | 9-99920'g 
9.99981 *5 | 9-99969*5 | 9-99957*4 | 9-99945"1 | 9.999328 | 9-99920*6 
9. 99981 *'3'| 9-99969*3 | 9-99957*1 | 9-99944*9 | 9-99932"s5 | 9-99920*3 
9. 999$1 *2 | 9.99969*2 | 9-99956*'9g | 9-99944*7 | 9-99932*2 | 9-99919*y 
9. 99981*1 | 9-99969*0 | 9-99956*7 | 9-99944'4 | 9-99932*0 | 9-99919*6 
9. 99980 *9 | 9.99968*8 | 9.99956*5 | 9-99944*'2 | 9.999317 | 9-99919*3 
9. 99980 *8 | 9.99963*6 | 9.99956*3 | 9-99943*'9 | 9-99931*4 | 9-99919*0 
9. 99980*7 9.999685 | 9.99956*1 | 9-99943*7 | 9-99931*1 | 9-99918*6 
9.99980*5 9.999683 | 9-99955*9 | 9-99943*4 | 9-99930'8$ | 9.99918*3 
9. 99980*4 | 9.999581 9.99955*7 | 9-99943*'2 | 9-99930*'s5 9.99918 0 
9. 99980 *3 | 9-99968*0 | 9.99955*5 9.999429 | 9.99930*3 | 9-99917*6 
9.99980 *1 | 9.99967*8 | 9.99955*3 | 9-99942*7 | 9.99930*0 | 9.99917*3 
9.999380*o | 9.99967*6 | 9.99955*1 | 9-99942*4 | 9-99929*7 | 9.99917*0 
9.99979 *9 | 9-99967*5 | 9-99954*'9 | 9-99942*2 | 9.99929*4 | 9-99916+*7 
9.99979 *7 | 9-99967*3 | 9-99954*6 | 9.999419 9.999291 9-99916*3 
9.99979 *6 | 9-99357*2 | 9-99954'4 | 9-99941*7 9.999288 9.999160 
9. 99979 *4 | 9-99966-9 | 9.99954*2 |-9-99941*4 | 9.99928*'6 | 9.99915*7 
9-99979 *3 | 9-99966*8 | 9.99954*o 9.999412 9.99928*3 | 9-99915*4 
9.99979 (9.999666 | 9.99952*8 | 9-99940'9 | 9-99928*0 | 9.99915* 1 
9.99979 *© | 9-99966*4 | 9.99953*6 | 9-99940*7 | 9.99927*7 | 9-99914*7 
9. 99978 9 | 9-99966*2 | 9-99952*3 | 9-99940*4 | 9.999274 | 9-99914*4 
9. 99978 *7 | 9-99966*1 | 9.99953*1 | 9-99940*2 | 9.99927*1 | 9+.99914*1 
9. 99978 *6 | 9.99965*'9 | 9-99952*'9 | 9-99939*'9 | 9.99926*8 | 9.99913*7 
9. 99978 *5 [9.999657 | 9-99952*7 | 9-99939*7 | 9-99926*s5 | 9.99913*4 
9. 99978 *3 | 9-99965*5 [9.999825 | 9-99939*4 | 9-99926*'2 |} 9.99913*1 
9. 99978 29.999653 9-99952*3 | 9-99939'2 | 9-99925*'9 | 9-99912*s 
9-99978 *1 | 9-99965*2 | 9-99952*0 | 9.99933*9 | 9-99925*7 | 9-99912*4 
9.99977*9 | 9-99965"0 | 9.999518 [9.999387 | 9-99925*4 | 9-99912*1 
9-99977*8 | 9-99964*8 9.999516 | 9. 99938*4 | 9-99925*1 | 9-99911*'8 
9.999777 9-99964'6 | 9-99951*4 | 9.999382 | 9.99924'8 | 9.999175 
9.99977 5 | 9-99964*s5 | 9-99951*2 | 9.99937*'9 | 9.99924*s [9.999111 
9. 99977*4 | $-99904*3 | 9-99951'0 | 9-99937*6 | 9.99924'2 | 9-99910*S 
9.999772 9-99964*1 | 9-99950*7 | 9-99937*4 | 9-99923*9 | 9-99910*s 
9. 99977 '1 | 9-99963*9*'} 9-99950*s5 | 9-99937*'1 | 9.99923*6 | 9.99910*2 
9. 99976 *9 | 9-99963'8 9.999503 9.999369 | 9-99923*3 9.99909 ˙8 
9.99976 *8 | 9.99963*6 9.99950 1 9.999366 | 9.99923*0 | 9.99909 ˙5 
| 9.99976*6 | 90.99963*4 | 9-99949*'9 | 9-99936*4 |} 9.99922*7 | 9.999092 
9.9975 5 9.99963 2 [9.99949 79.999361 9.999224 9.999089 
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Logarithms for readih computing the true Diſtance of the Moox from 
the SUN or a Fixed Star, 


Horizontal 


the Moon. 


7 
Parallax of |. 


Apparent Altitude of the Moon's Center, 
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Logarithm. 


10? 


Logarithm. 


11? 


Togarichm. 


12? 


13? 


Logarithm. | 


=|=| 


9.999148 


9- 999144 
9.999140 
9999137 
9- 99913” 
9- 99912 


9+ 99903 "2 
- 99902 * 
99902 
99902 
99901. 
99901. 


9.99912 
999912 
999911 
9.999410 
9- 99917 


| 9-99910*8 


»wnw Nh of ww 


99900. 
99900 
99900. 
99899 
« 99899 * 
99898 · 9 


reer 
rer 


9.998917 
9.998913 
9.998908 
9.99890˙4 
9.998907 


| 9-99889* 


9-99889* 
9.99838 * 
9.99888 
999887 
9.99887 
9.99886 


= 


9-99910*5$ 
9.999107 1 
9.99909 8 
9.99909 ·4 


19999091 


9.99908 7 


9.998985 
9.99898 1 
9.998977 
9.99897 ˙3 
9.998969 
9.998965 


9.99886 
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9.99885*6 
9.99885*2 
9-99884*7 
9.998843 


9+99880* 3 
9-99879*2 
9-99879*4 
9.998789 
99.998784 
9.99877 ˙9 


998688 
998683 
998678 
998673 
998668 
99866 3 


9.99877 
9.99877 
9.99876 
9.99876 
9.99875 
2.2282. 


99865 ˙3 
998648 
99864 
998637 
223633 


See 


«998658 


9.99874 
9.99874 
9.99873 
9.99873 
9.99872 · 
9.99872 


9.99862 8 
9.99862 *3 
9.99861*8 
9.998613 
99860˙7 
998602 


56 0 


9.99908 3 
9.99907 ˙9 
9.99907 6 
9.99907 2 
9.999069 
9.999065 


9.998961 
9-99895*7 


9-99395*3 


9.998949 
9.99894 5 
9.99894* 1 


9-99883*9 
9-99883*4 
9.99883*0 
9.998826 
9.998821 
9.99881 •7 


col ns Ol» 080 


9.99871 
9.99871 
9.99870 
9.99870 ·4 
9.998699 
9228694 


000 


9.99906 2 


9.999058 


9.999055 
9.99905 ˙1 
9.99904 8 
9.999044 


9.998937 
9.998934 
9.998930 
9.998926 
9.99892 2 
9.99891*8 


9-99881*3 


9.99869 0 


9.99904 0 
9.99903 7 
9.999033 
9.999029 
9.99902 6 
9.99902 · 2 


159 | * 


9+99901 *8 
9+ 99901 *4 
9+9990r*1 
9- 99900*7 
9- 99900*4 
9+99900*0 


9.998914 


9.99891. o 
9.998906 
9.998902 
9.99889 ˙8 


9.99889 ·4 


9.99889 0 
9.998886 
9.998882 
9.99887˙•8 
9.998874 


9.998870 


fee 


998597 
99859 2 
«998 58*7 
998582 
998577 


998572 


998567 
99856 2 
99855˙7 
99855˙2 
+998 54*6 


«+99854*1 


«99853*6 
9.99853" 1 
9.99852 *6 


9.99852*1 / 


9.99851*6 
9.998511 


9.99841 
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Logarithm, 


9.998574 
9.998569 
9.998563 
9.99855˙8 
9-99855*3 


9-99854*7 


9-99354*2 
9-99853*7 
9-99853*1 
9-99852+6 
9.998521 
9.998515 
9.998510 
9.998 50˙4 
9.998498 
9.99849 ˙3 
9.998488 
9.998482 
9.998477 
9.99847 1 
9.998466 
9.998460 
9.998455 
9.998449 
9- 998444 
9*99843* 
9-99843* 
9.99842 
9.99842 


9.99841 
9.99840 
9.99840 
9.99839 
9.998391 
9.998385 


eee eee 


9.998506 
9.998501 
9.998496 
9.998491 
9.99848 6 
9.928481 


9.998997 
9.99899 3 
9.99899 0 
9.99898 6 
9.99898 2 


2228922 
9+99897* 5 


9+99897*1 
9.99896*8 
9.99896 ˙4 
9.998960 
9.99895 ˙7 


9.998866 
9.99886 2 
9.99885˙8 
9.99885*4 
9.998850 
9- 99884* 6 


9.998476 
999847 1 
9.998466 
9.99846 1 
9.99845 5 


9998450 


9.99333-0 


99.99837˙4 
9.99836 ˙9 
9.99836 3, 
9.99835˙8 
9.99835˙2 
9.998347 
9.998341 
9.99833 ˙6 
9.998330 
9.998325 
9.99831*9 


9998842 
9.99883 ˙8 
999883 ˙4 
9.99883 
9.998826 
9.998822 


62 


9.99895˙3 


9.998818 


9.99868 3 


9-99857*7 
9.998572 
9.998567 
9.998562 
9.99855˙8 
9.99855˙3 


9.998445 


9.99844 


9.998435 
9.99843 
9.998425 
922842. 0 


9.99854˙8 


9.998415 


9.998314 
9.998308 
9-99830* 3 
9-99329*7 
9.99829*2 
9.99828*6 


9.998281 
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the SUN or a Fixed Star. 


TABLE IX, Logarithms for readily computing the true Diſtance of the Moon from 


Horizontal Apparent Altitude of the Moon's Center, 
Parallax of Ks 3 — 
the Moon. 
180 16? 27 18 | 19? * 
T9 Logarithm, Looarithm. | Logarithm. | Logarithm. | Logarithm. | Logarithm. 
53 | 9.998460 | 9.998248 | 9.998236 | 9.998124 9.998013 | 9-99790*2 
10 | 9-99845*4 | 9-99834*2 | 9-99823*0 | 9.99811 *7 | 9. 99800*6 | 9+99739*5 
| 20 | 9.998449 | 9-99833*6 | 9-99822*3 | 9.998110 9.99799 89997887 
30 | 9-99344*3 | 9. 99832*9 | 9.99821 *7 a 99810*4 | 9.99799 1 9.99788 0 
ao 9.998437 9.998323 9.998210 | 8.99809*7 | 9+ 99798 44 | 9˙997872 
5o | 9-99843*2 | 9.998317 | 9-99820'3 | 9.998cg 'o | 9.99797 *7 9.99786" 5 
54 | © | 9-99842*6 | 9.99831-1 | 9.99819. 7 | 9. 99808 +3 | 999797 0 | 9+99755*7 
10 9.998420 | 9.998305 | 9.99819.0 | 9. 99807 *6 | 9. 99796 *3 9+99785*0 
20 | 9-99841*4 9.998299 | 9.99818. 4 | 9.99806 *9 | 9.99795 | 9+99784'2 
30 | 9-99840*9 | 9.99829.3 | 9.99817. 7 | 9.99806*3 | 9-99794'S | 9-99783"s 
ao | 9-99840*3 | 9-99828.7 | 9.99817.1 | 9.99805 + | 9.99794*t | 9+99782*7 
I. |_9-99839*7 | 9-99828-1 | 9.998164 | 9. 998049 | 9-99793 *4 |_9:99752*0 
55 | o | 9-99839*'1 | 9.99827*s5 | 9-99815'8 | 9.9980q*z | 9.99792 *7 [999777 2 
10 9.99838 »6 | 9.998269 | 9.99815*1 | 9.99803 8 9.997920 | 9+99750*s 
20 | 9-99838-0 [9.998262 9- 998145 9. 99803 '8 | 9- 99791 *3 | 9+99779*'7 
30 | 9-99837-4 | 9.998256 | 9.99813*8 | 9.99803 *2 [9.99790 F: 9.997790 
40 9.998368 | 9.99825*0 9.99813 ˙2 | 9.99801 f 9.99789 8 [9.997782 
co | 9.99836*3 | 9.99824*4 | 9.99812 *5 [9.99800 ·8 [9.922891 | 9:99777's 
5 | © | 9-99835*7 | 9-99823*8 | 9.99811*9 | 9.99800+1 | 9.99788 <4 | 9-99776*7 
ro | 9-99833*1 | 9.99823*2 | 9-99811*2 | 9.99799 49.997877 | 9-99776*0 
20 | 9-99834*5 | 9.998225 9-99810*6 | 9.99798*7 | 9.99786 9 | 9:99775"2 
{ 30 | 9-99833*9 | 9.99822*9 | 9-99809*9 9.99798 1 9.99786 *2 | 99977475 
40 | 9-99833*4 | 9-99821*3 | 9-99809*3 | 9.99797 4 9- 99785 $ 9+99773*7 
52 | 9-99832*8 | 9.99820 7 | 9-99808*6 | y.99796*7 | 9-99784'S | 9:99773"0 
57 [9.99832 29.998201 | 9-99808*o | 9.99796*0 | 9- 9.99784 71 9.997722 
10 | 9-99831*6 | 9.998195 9.998073 9.99795 ˙3 | 9 99783'4 | 99977175 
20 | 9-99831'1 | 9.998189 | 9-99806*7 | 9.997946 | 9- 99782 *6 | 9+99770*7 
30 | 9-99830*5 | 9.99818+3 9.998060 9.997940 9.99781 'y | 9-99770'0 
40 | 9-99829*9 | 9.99817*7 | 9.99805*4 | 9.99793'3 | 9-9978r*'z2 | 9-99769*2 
_ 50 |_9-99829-4 | 9-99817-1 | 9. 99804*7 | 9.997926 | 9: 99780 *5 | 9-99708* 5 
53 | © | 9-99828*L 9.998765 9. 99804 1 | 9.997919 | 9.99779 8 | 9-99767*7 
ro | 9-99828*2 | 9.99815*'9 | 9.99803*4 | 9.997912 | 9.99779 0 | 9-99767*0 
20 | 9-99827*6 | 9.99815-2 | 9.998028 [9.99790 ·5 |. 9. 99778*3 | 9-99766*2 
20 | 9-99827*1 | 9.998146 | 9. 99802 1 | 9.997399 | 9.997776 | 9-99765*sS 
* 40 | 9-99826+5 | 9.998140 | 9.99801 *5 | 9.99789*2 | 9.997769 | 9-99764*?7 
|__| 50 |_9:99825'9 | 9-99812-4 | 9.998008 | 9. 99788's | 9: 99776 *2 | 9-99764*0 
59 | © | 9-99825-3 9.998128 9.998002 | 9.99787 8 | 9.99775 *4 | 9-99763*2 
to | 9-99824*7 [9.998122 9.99799 5 | 9.997871 9-99774*7 | 9:99762*sS 
20 | 9-99824*1 | 9.99811*5 | 9.99798 9 | 9.997864 | 9-99774'o | 9-99761*7 
30 | 9-99823*5 | 9-99810'9 9.99798 2 | 9.99785'8 | 9.99773 ˙3 | 9-99761'0 
40 | 9-99823*0o | 9.99810*3 | 9.99797 6 | 9.997851 | 9.99772 9-99760*2 
59 |_9-99822*4 | 9-99509*7 | 9-99796 '9 | 9- 99784 *4 |_9- 997715 | 9:99759'4 
bo | © | 9-99821*8 9.998091 9.99796 *3 | 9.99783*7 | 9-99771*1 | 9-99758*6 
10 | 9-99821*2 | 9.99808*5 | 9.997956 | 9.99783*o | 9.997704 | 9:99757*9 
20 | 9-99820*'6 | 9.998078 9.99795 0 | 9.99782 *3 [9.99769 b | 9-99757*1 
30 | 9-99820'1 | 9.99807*2 | 9.99794 *3 | 9.99781 *7 [9.99768 9 [9997564 
| 40 | 9-99819*5 | 9.99806*6 | 9.99793*7 | 9.997810 | 9.997682 | 9-99755*e 
| 50 | 9-99818-9 | 9.99806-0 | 9.997930 | 9. 99780*3 | 9-99767's | 9:99754'9 
51 o 9.998183 9.998054 9.997924 [9.99779 6 9.997667 9.99754 1 
10 | 9-99817*7 | 9.99804*8 9.997917 [9.99778 9 | 9.99766 [9 99753˙4 
20 [9.998171 | 9.998041 9.997911 [9.99778 ·2 | 9.99765 ˙3 | 9-99752"6 
30 [9.998165 9.998035 | 9.99790*4 | 9.99777 8 9. 99764*6 | 9-99751*'9 
40 9.998160 [9.998029 | 9.99789*8 | 9.99776+8 | 9.99763'8 | 9-99751'1 
| 50 | 9-99815"4 | 9-99802*3 | 9-99789*1 | 9. 99776*1 | 9. 99763*r | 9:99750"4 
62 || © | 9-99814*8-| 9.99801.7 | 9.99788*5 | 9: 99775 4 | 9: 99762 *4 | 9-99749*6 
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TasLz IX. Logarithms for readily computing the true Diſtanee of the Moon from 


Horizontal Apparent Altitude of the Moon's Center, 
Parallax of 
the Moon. 
21® 22 23% 249 252 
M S | Logarithm. | Logarithm. | Logarithm. | Logarithm. | Logarithm. 
53 [69.997792 | 9997684 | 9.99757 29.997468 | 9.99736*3 
| 10 | 9.997784 | 9.99767 5 9.99756 ˙8 | 9+ 99745'9 | 9.997354 
| 20 | 9-99777'6 | 9.99766*7 | 9.99756'0 9,9974 | 9.997344 
30 [9.997769 9.99765˙9 | 9-99755'1 | 9.9974 2 | 9.99733'5 
40 | 9.99776*1 | 9. 99765'1 9.997542 [999743 ˙3 | 9-99732*6 
_ $0 | 9-99775'3 9. 99764 *3 | 9.99753'4 | 9.997424 | 9.99731 *7 
54 o | 9.99774*s5 | 9+..99763*5 | 9-99752 *5 [9.997415 | 9. 99730*7 
| 10 | 9-99773*7 | 9- 997626 | 9.99751*7 [9.997406 | 9.997298 
20 | 9:.99773*0 | 9- 997618 | 9.99750'8 [9.99740 7 | 9.99728'9 
30 | 9.997722 | 9-9976t'o [9.997500 | 9.99738 8 | 9.997280 
40 | 9-99771*4 | 9: 99760'2 [9.99749 „ | 9- 997380 9.99727 *O 
| 50 | 9-99770*6 | 9- 997594 9.99748 3 | 999737 '1 | 9.99726'1 
55 [9.99769 8 | 9: 99758'6 | 9.99747 *4 | 999736 *2 | 9.997252 
10 | 9.99769 0 9.99757 ˙7 [9.997465 | 9:99735'3 | 9+ 99724*3 
20 | 9.99768-3 | 9-99756'9 9.997457 | 9: 99734'4 | 9-99723'3 
30 [9.997675 | 9-99756*1 | 9.99744'8 | 9-99733*5 | 9.997224 
40 9.99766 -7 9.99755 ˙3 9.99743 ˙9 | 9+99732 *6 | 9.99721 *5 
9.99765*9 | 9:99754*s | 9: 99743" | 9:99731's | 9.99720'6 
9.99765-1 | 9.997537 [9.99742 2 | 9-99730'9 | 9.997196 
9.997644 | 9- 99752 '8 [9.99741 39.997300 [9.99718 7 
9.99763*6 9.997520 | 9.99740 5 9.997291 9.997178 
9.997628 [9.997512 9.99739 6 | 9.99728 2 [9 99716˙9 
9.997620 [9.997504 9.99738 8 [9.99727 ˙3 [9.99716 ˙0 
9.997612 | 9.99742 [9.997380 | 9: 99726'q4 | 9-99715*0 
9.99760+4 | 9+ 99748*7 | 9: 99737 'I | 9.997255 | 9-99714'1 
9-99759-6 | 9- 99747 *9 | 9. 99736*2 | 9- 99724'6 | 9-99713*2 
9.99758-8 | 9.997470 9-99735'4 | 9-99723*7 | 9- 99712 *3 
9-99738-0 | 9.99746 2 | 9.99734*5 | 9:99722's | 9.99711 *3 
9-99757*2 | 9.99745˙4 9-99733'6 | 9-99722*0 [9.997104 
9-99756*4 | 9+ 99744 *6 | 9.997328 | 9- 99721 '1 [9.922825 
9-99755'6 9.99743 8 | 9-99731'9 | 9-99720'2 | 9.99708 *6 
9-99754*'9 [9.99742 9 9.997310 | 9-99719*3 | 9.99707 *6 
9-99754*1 | 9.99742 1 | 9. 99730˙2 | 9: 99718 <4 | 9.99706 *7 
9-99753*3 | 9-99741*3 | 9: 99729*3 | 9:99717*5 | 9.997058 
9:99752*5 [9.997405 [9.997285 [9.997166 | 9.99704'g 
9-99751*7 | 9-99739'6 | 9.997276 | 9. 99715*7 | 9-99704*'0 
9-99750'9 | 9.99738 8 | 9.99726*8 | 9.997148. | 9.997030 
9-99750*1 | 9- 99738*'0 | 9.99725 '9 | 9-99713'9 | 9: 99702 71 
9-99749'3 | 9997371 | 9.99725 ˙1 [9.997130 | 9.99701 *2 
9-99743*6 | 9-99736*3 | 9-99724*2 | 9+ 99712 '2 | 9+ 99700*3 
9+99747*8 | 9-99735*5 | 9.997234 9:99711'3 9.99699 3 
9-99747*0 | 9- 99734*7 | 9: 99722 *5 | 9.997104 | 9- 99698 *4 
9.99746 '2 | 9- 99733 '9 | 9.99721 *7 | 9-99709*'s | 9-99697 5 
9-99745*4 | 9- 997330 | 9-99720'8$ | 9.99708 '6 | 9.99696 *6 
9-99744*6 | 9.99732 *2 | 9.99719 ˙9 9.997077 | 9. 9969506 
9.99743'8 9.997314 9.99719 1 9.997068 | 9.99694 *7 
9-99743*0 | 9-997309'6 [9.99718 2 9.99706 0 | 9.99693*8 
9.99742*2 [9.99729 7 | 9.99717 *4 | 9. 99705*r | 9.99692 *9 
9.997414 9-99729'0 [9.997165 | 9.99704 2 | 9.99091 'g 
9-99740*7 | 9-99728*r | 9.99715*7 9.997033 9.9969 0 
9-99739'9 | 9.99727 39.997148 | 9.997024 | 9: 99690'1 
9-99739*1 | 9.99726*5 | 9.997140 | 9.99701 5 | 9. 99689 1 
9.99738*3 | 9.997257 | 9.99713 1 | 9: 99700'6 | 9.99685 *2 
9-99737'5 | 9.997248 | 9.99712 *3 | 9. 99699*7 | 9. 99687 *3_ 
9+99736*7 | 9.99724'0 | 9.997114 | 9.996988 9.99688 3 


26® 
Logarithm. 


9.99725˙7 
9.997247 
9.99723 ˙8 
9.99722 *8 
9.99721 ˙8 
RA Lid | 
9. 99719 *9 
9.99719 0 
9. 99718 *© 
9.99717 *I 
9. 99716 *1 

9. 99715 *2 
9-99714*2 
9.99713 E 
9-99712*3 
9-997IIT*3 
9-99710*3 


|. 9- 997094 


9.99708 ·4 
9.99707 5 
9.99706 5 
9.997056 
9.99704 ( 
9.997037 
9 99702 *7 
9.99701˙8 
9.9978 
9.99699 ˙9 
9.996989 


| 9.9969$-0 


9-99697*0 
9.996961 
9.99695 ˙1 
9-99694*s 
9-99693*2 
| 9. 99692 *3 
9. 996g1*3 
9. 99690*4 
9.99689 ˙4 
9.99688 ·4 
9.996875 
9.99686 · 
9.996855 
9.996846 
9.996836 
9.99682 +7 
9.99681*7 
9.99680+*8 
9-99679*8 
9-99678*-8 
9. 99677*9 
9-99676 *9 
9.99675˙9 
9.99675 
9.99674˙0 


— 


TABLE IX, Logarithms for readily computing the true Diſtance of the Moon from 
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Horizontal Apparent Altitude of the Moon's Center. : 
Parallax of Er. _ 1 
the Moon. _ us | 7 
270 280 299 309 31? 320 
M | S | Logarithm. | Logarithm. | Logarithm. | Logarithm. | Logarithm. | Logarithm. 
53 o | 9.99715*2 9.99704 8 | 9.99694 5 | 9.996844 | 9. 99674*3 | 9. 99664 *3 
I0 | 9.99714*2 | 9.99703*8 9. 99693 5 | 9.99683 *3 | 9.99673 *2 | 9.99663 *2 
20 | 9-99713*2 [9.997028 9.99692 4 | 9g. 99682 *2 | 9.99672 1 | 9.99662 0 
30 | 9-99712*2 | 9.99701*7 | 9- 99691 4 | 9. 996812 9.996710 | 9.99660 49 
40 | 9-99711*2 | 9.99700*7 | 9.99690*3 | 9.996801 | 9.99669 9 | 9.99659 *8 
50 | 9-99710*2 | 9.99699*7 | 9.99689 '3 | 9.99679 ˙0 | 9.996688 | 9.996586 
54 [999709 29.996987 | 9.99688 2 | 9.996779 | 9.99667 6 | 9.99657 5 
10 | 9.99708*3 | 9.99697*7 | 9. 99687 2 | 9.996768 | 9.99666 5 | 9.99656 +3 
20 | 9.99707*3 | 9-99696*6 | 9. 99686 1 | 9.99675*7 | 9. 9966574 | 9+. 99655 2 
30 | 9-99706*3 9.996956 | 9.99685 '1 | 9.99674 *6 | 9.99664 *3 | 9. 996540 
40 | 9+99705*3 | 9-99694*6 [9.996840 | 9.99673 5 | 9.996632 | 9.99652 *9 | 
50 | 9-99704*3 | 9-99693*6 | 9-99683*0 | 9.996724 | 9.99662 *o | 9. 99651 *7 | 
55 09.997033 | 9-99692*6 | 9.996819 9.996713 [9.99660 9 9. 996 50 6 
10 9.997023 9.996915 9.99689 9 9. 99670 3 | 9.99659 8 | 9. 99649 5 
20 [9.997014 9.996905 9.99679 8 | 9. 99669 2 | 9.99658 7 [999648 3 
30 9.997004 9.99689 5 9.99678 8 9. 99668 1 | 9.99657 *6 | 9. 99647 2 
40 9.99699 49.996885 9.99677 7 | 9.99667 0 | 9. 99656 4 | 9. 99646 0 
50 | 9.99698 49.996875 | 9. 99676*7 | 9.99665 9 | 9.99655 3 | 9. 996449 
56 | © | 9-996974 | 9.996864 | 9.996756 | 9.996648 9.99554 2 9.99643 *7 
10 | 9.99696*4 | 9.99685 4 [9.996746 | 9.99663-8 9.996531 | 9+. 99642 6 
20 | 9-99695*4 | 9.996844 [9.99673 5 | 9. 99662 7 | 9.99652 *0 | 9+ 99641 4 
30 | 9-99694 *5 | 9.99683*4 9.99672 5 | 9.996616 | 9. 99650 8 | 9. 99640 3 
40 | 9-99693*5 9.996824 9. 99671 *4 | 9.99660 55 | 9. 99649 7 [9.99639 ˙1 
7 80 | 9-99692*s5 | 9.99681*3 | 9.996704 | 9.99659 *4 | 9. 99648 *6 | 9-99638*0, 
57 9.996915 | 9.99680: 3 9.99669 3 | 9.996583 | 9-99647*'s | 9.996368 
10 9.996905 | 9.99679*3 9.99668 *3 | 9.99657 *3 | 9.996464 | 9-99635*7 
20 | 9.996895 | 9.99673*3 | 9.99667 *2 | 9.99656 *2 | 9.99645 *2 | 9. 99634*S 
30 9.996885 | 9.996772 | 9.996662 | 9.99655 1 | 9.996441 | 9996334 
40 | 9-99687*6 | 9.99676*2 9.99665 19.996540 9.99643 0 || 9. 99632 *2 
50 | 9.99686*6 | 9.99675 *2 | 9.996641 | 9.99652 *9 | 9. 99641 9 | 9.99631 *1 
58 © 9.996856 | 9.996742 [9.996630 | 9.99651 8 | 9.99640 '8 | 9.99629 9 
10 | 9.99684*6 | 9.99673*1 | 9.99662 0 | 9. 99650 +8 | 9. 99639 *6 [9.996288 
20 [9.996836 | 9.99672*1 | 9. 99660'9 | 9. 99649 *7 | 9.996385, [ 9.99627 *64 
30 | 9-99682*6 | 9.99671*1 | 9.99659 8 | 9.99648 *6 | 9. 99637 4 | 9. 99626*5} 
40 | 9-99681*6 | 9.99670*1 | 9.996588 9. 99647 5 | 9.99636 ˙3 [9.99625 3 
| 50 | 9-99680*6 | 9.99669*o | 9.99657 *7 | 9.99646 *4 | 9.99635 *2 || 9. 99624 *2} 
59 o 9.99679 *6 | 9.99668-0 | 9.996566 | 9. 99645 3 | 9-99634*0 | 9. 99623 0 
10 [9.996786 | 9.99667 0 | 9-99655*6 | 9.99644 *2 | 9. 99632 9 ,| 9.99621 *g 
20 9.99677 6 9.995660 [9.996545 | 9.99643 1 9.99631 '8 -| 9. 996207 
30 9.996766 9.996649 [9.99653 5 | 9.99642 0 | 9. 99630*7 | 9. 99619 6 
40 | 9-99575*6 | 9.99663 9 | 9- 99652 *4 | 9. 99640 9 | 9. 996329 6 | 9. 99618 *44 
50 | 9-99674*6 | 9.99662*9 | 9.99651 4 | 9.996398 | 9.99628 4 -| 9. 99617 *3 
60 © | 9-99673*7 9.996619 | 9. 99650*3 | 9.99638 +7 | 9.99627 *3 | 9+. 99616 * 
10 | 9.99672*7 | 9.996608 | 9.99649 3 | 9.99637 7 | 9.99626 *2 . | 9.99615 *q 
20 | 9.99671*7 | 9.99659 8 | 9.99648 *2 | 9.996366 | 9.99625 11 | 9.99613 * 
30 | 9-99670*7 | 9.996588 | 9.99647 1 | 9.99635's5s [9.996240 | 9.99612 * 
40 | 9-99669*7 | 9.996578 | 9.996461 | 9.99634 4 | 9.99622 8 | 9.99611 *$ 
50 | 9.99668*7 | 9.996567 [9.99645 ˙0 | 9.99633 *3 | 9.996217 | 9.99610 · 
61 [9.99667 7 [9.996585 7 | 9-99643'9 | 9.99632 2 | 9.99620 755 | 9. 99009 *3f 
Io | 9.99666*7 | 9.99654 7 f 9.996429 | 9.99631.'2 | 6.99619 *5 | 9. gg608 0 
20 | 9.99665*7 | 9.99553*7 [9.99641 8 | 9.99630*r | 9.99618 :4 | 9.99606 ·8 
39 | 9-99664*7 | 9.996526 [9.99640 8 [9.99629 0 | 9.99617 3 | 9. 99605 7 
40 | 6.99563*7 | 9.99651*6 | 9.99639*7 | 9.996279 [9.99616 1 | 9g. g9604*$ 
5 | 9-99662*7 | 9.99650'6 | 9. 99638 *6 | 9.996268 | 9.99615'0 | 9. 99603 4 
62 ; 0 5177 9.99649 6 | 9. 99637 6 9.99623 '7 | 9.996139 9.99602 2 
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TABLEIX, Logarithms for readily computing the true Diſtance of the Moon from 


Paratlax of 
the Moon, 


Horizontal 


Apparent Altitude of the Moon's Center. 


| — — WORK * 350 — Md 
N "M TJ Logarithm. | Logarithm. | Logarithm, Logarithm.Logarithm. | Logarithm. 
— 53 | ©o | 9: 996545 | 9: 99644*7 | 9-99635*1 | 9-99625" ag 9.99616"2 | 9.99606"g 
43 10 | 9-99653'3 9.996435 9-99633'9 | 9-99624*3 | 9-99614*9g | 9-99605*6 
SY 20 | 9+ 99652 1 | 9.99642 *3 | y-99632*6 | 9-99623*1 | 9.99613*6 | 9.99604*2 
* 30 9.996510 9.996411 9.956314 9.996218 9.99612*3 | 9996929 
* 40 9.99649 8 [9.996399 9.996302 9.996205 9.996120 | 9.99601 *6 
2 50 | 9- 99648 *6 | 9.99638 *6 | 9.996289 | 9-99619*3 | 9-99609*7 | 9-99600* 3 
— 99964749. 99637 49.995277 | 9-99618-0 | 9.99608*4 | 9.995989 
* | 10 | 9- 99646 2 | 9.99636 2 | 9-99626.4 | 9.99616*7 | 9.99607*r | 9.99597*6 
a8 | 20 | 9- 99645. 0 | 9.99635*0 | 9.99625*2 | 9.99615*4 | 9996058 | 9-99596*3 
35 '2 30 | 9: 99643*8 | 9. 99633'8 | 9-99623*9 | 9-99614-2 | 9-99604*5 | 9-99595"0 
4 | 9: 99642 *7 [9.996326 | 9-99622*7 | 9.99612 *9 | 9. 99603*z | 9.99593*6 
o | 9+ 99641*5 | 9.996314 | 9.996214 [9.996116 | 9.99601*9g | 9-99592*3 
55 | o | 9- 9964073 | 9.99630 2 [9.996202 | 9-99610*3 | 9.99600*6 | 9.99591 *0 
10 | 9-99639'r | 9.99628*g | 9.99619*0 | 9.996091 9.99599 ˙3 | 9-993589*6 
20 | 9: 996379 [9.99627 7 | 9-99617*7 | 9-99607*'$ | 9.99598*0 | 9-99588*3 
30 | 9- 99636 *8 [9.996265 9-99616*5 | 9-99606*5 | 9.99596*7 [9.995870 
| 40 | 9-99635*6 | 9.99625'3 | 9-99615*3 | 9-99605*2 | 9-99595*4 | 9- 995856 
50 | 9- 996344 | 9. 996241 | 9.99614*0 [9.99504 | 9.99594*r | 9.99584 *3 
56 o | 9- 99633 *2 | 9. 99622 9 | 9.996128 9.99602 7 | 9. 995923 9.99583*'0 
10 | 9- 99632 1 | 9-99621*7 | 9.99611*5 | 9-9960r'4 | 9.99591 *5 | 9-99581*6 
20 | 9: 99630*'9g [9.99620 ·5 | 9.99610*3 | 9.99600*2 | 9.99590*z | 9. 99580·3 
{ 30 | 9- 99629*7 | 9 990193 9.996090 | 9-99598*9 | 9.995889 9.99579*0 
| 4o | 9- 996285 | 9.996181 | 9.996078 | 9.99597*6 | 9. 99587*6 | 9.995776 
50 | 9- 99627. 3 | 9.99616*9 | 9.99606*5 | 9.99596"3 | 9-99586*3 | 9. 99576*3 
57 | © | 9-99626-2 | 9-99615*7 | 9-99605.3 | 9-99595*1 | 9.995850 9.99575*0 
10 9.99625 0 | 9.996444 9-99604.1 | 9-99593'S | 9-99583*7,|] 9-99573*6 
20 | 9-99623'8 [9.996132 9.99602.8 | 9.99592 *6 | 9.995824 9-99572*3 
30 9. 99622 *6 | 9- 99612 *0 | 9.99601.6 | 9.99591 *3 | 9-9958r*'r | 9.99571*0 
40 | 9- 99621 <4 | 9- 996108 | 9.99600.3 | 9.99590*0 | 9.99579 ˙8 9.995686 
50 [9.99620 ·3 | 9. 99609 *6 | 9.99599.1 | 9-99588*7 | 9-99575*s5 | 9.99567: 3 
58 o 9.996191 | 9- 99608 <4 | 9.99597*'9 | 9-995837*s5 | 9+99577 '2 | 9-99567*0 
10 | 9- 99617 9 | 9-99607*2 | 9.99596*6 9.995862 | 9-99575*9 | 9-99355*6 
20-| 9.99616 ·7 | 9. 99606*0 | 9.99595*4 | 9-99584'9 | 999574 ˙6[ 9-99554*3 
30 | 9. 99615 *5, | 9.996047 | 9-99594*1 | 9-99583*6 | 9-99573'3 | 9-99563*0 
40 | 9- 996144 | 9: 99603*s5 | 9-99592*9 [9.995824 9-99572*'0 | 9-99561*56 
50 | 9. 99613*2 | 9. 99602 *3 | 9.995916 | 9.99581*1 | 9-99570*7 | 9.99560*3 
59 o | 9. 996120 | 9. 99601*1 | 9.99590*4 9.995798 | 9-99509'4 | 9-99559*'0 
10 | 9.996108 9.99599 ˙9 | 9-99589*2 | 9.99578*5 | 9.99568 0 [9.995576 
20 | 9+ 99609 6 | 9.99598 *7 | 9-99587*9 | 9-99577*3 | 9- 99566*7 | 9.99556*3 
30 | 9- 99608 *5 | 9+ 99597 5 | 9+-99586*7 | 9.99576*0 | 9. 9y565 4 9-99555"0 
40 | 9-99607 *3 | 9+ 995963 | 9+99585*5 | 9-99574*7 | 9-99504'r | 9-99553'S 
50 | 9.99606 *1 [9.995981 9.995842 | 9.99573*5 | 9-99562'8 | 9.995523 
bo | 09.996049 | 9.99593 ˙9 | 9-99583*'0 | 9-99572*2 | g-9956r*'s | 9.99551*0 
10 | 9. 99603*7 | 9.995926 | 9.99581*7 9.99570 ˙9 | 9. 99560*2z | 9.99549*6 
20 | 9.99602 ·5 | 9.99591 *4 | 9.99580" 5 9.89868. 9.995589 | 9.99548* 3 
39 | 9- 996014 | 9. 99590*2 | 9.99579*2 | 9-99568*4 | 9-99557*6 | 9-99547*0 
49 | 9.99600 *2 | 9.99589 0 | 9.9y9578*'0 | 9.99567*1 | 9. 99556" 3 | 9-99545*6 
50 | 9.995990 | 9.99587 $ | 9.99576*7 | 9-99565'8 | 9.995550 | 9.99544*3 
61 o | 9.995978 | 9-99586'6 | 9.99575*5 | 9. 99564*5 | 9. 99553*7 | 9-99543*0 
10 | 9.995966 | 9.99585 '3 | 9-99574*2 | 9-99563*3 | 9.99552 4 | 9-99541*6 
20 | 9.99595 *4 | 9.995841 9:.99573*0 9.995620 | 9.995811 9.99540*3 
30 | 9: 99594 3 | 9. 99582 59 | 9-99571*7 | 9.99560*7 | 9. 995498 | 9.99539*0 
40 9.99593 1 | 9.99581 *7 | 9-99570*5 | 9.99539*4 | 9. 99548*s5 | 9-99537*6 
| 9.995919 | 9. 99580*'s | 9.99569*'2 | 9.99558'2 | 9.99547*2 | 9.99536" 3 
2 1 L 9.99579 3 | — 9.99536“ 9.995459 9.99535˙0 
— 1 — adds - 1 8 
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the Sud or a Fixed Star. 
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TABLE IX. Logarithms for readily computing the true Diſtance of the Moox from 


. 


Horizontal Apparent Altitude of the Moon's Center. 
Parallax of 
the Moon. | 
39 e 43? 44* 
H } S | Logarithm, | Logarithm. | Logarithm. | Logarithm. Logarithm. | Logarithm. 
$3 o | 9.99597*7 | 9-99588*7 | 9:99579*'8 9.99571 19.995625 9.99554*'0 
10 | 9-99596'4 | 9-99587*3 | 9-99578'4 | 9-99569*7 | 9-99561'0 | 9.99552*S 
20 | 9.99595*0 [9.993859 9.995770 | 9-99568*2 | 9-99559*s5 | 9-9955r*'O 
30 [9.99593 ˙7 [9.995846 | 9-99575*6 | 9-99566*8 | 9-99555'1 | 9.99549 ˙5 
40 | 9.99592*3 | 9-99583*2 [9.99574˙1 9-99565'3 | 9-99556'6 | 9.99548*0 
_50 | 9-99591*0 | 9:99381'8 | 9-995727 | 9-99563'9 | 9:99555'l | 9:99546*s 
534 9.995896 | 9-99580-4 | 9-99571'3 | 9-99562*4 | 9-99553*6 | 9.99545*0 
10 | 9.99588*3 | 9-99579*0 9-99509"9 9-9956r*o | 9-99552*z2 | 9.99543*5 
20 | 9.99585'9 | 9-99577'6 | 9-99568*5 | 9-99559'6 | 9-99550*7 | 9-99542*0 
39 | 9.995856 | 9-99576*2 | 9.99567'1 | 9-99538*r | 9-99549'2 | 9.99540˙5 
40 | 9.99584'2 | 9-99574'8 | 9.99565*7 | 9-99556*7 | 9+99547'S | 9.995390 
50 | 9.995829 9.99573 | 9-99564*3 | 9 99555*2 |_9:99546*'3 | 9-99537's 
55 © 9.995815 9.995721 9.995628 | 9.99553'3 9.995448 9.995360 
10 9.995801 9-99570*7 | 9.995614 9-99552'3 | 9:99543'4 | 9-99534*S 
20 | 9.995788 [9.995693 9.995600 | 9.99550'g | 9-99541'9 | 9-99533*1 
30 | 9-99577*4 | 9-99567*'9 | 9-99558*6 | 9-99549'4 | 9+99549'4 | 999531 ˙6 
40 | 9.99576*1 | 9-99566*5 | 9.99557*2 | 9-99548*'o | 9-99539'0 | 9-99530*'1 
50 | 9-99574*7 | 9:99565*2 | 9:99555'8 | 9:99546*5 [_9:99537"'5 | 9-99528'6 
56 o | 9.99573'3 | 9-99563*'8 | 9-99554*4 | 9.99545 19995360 9.99527*1 
10 | 9.99572*0 | 9-99562*4 | 9-99552*9 | 9-99543*7 | 9-99534*S | 9.99525*6 
20 | 9.99570*6 | 9-99561*'0 | 9.99551*5 | 9:.99542*2 | 9+99533'T | 9-99524*1 
30 | 9.99569*3 | 9-99559*6 | 9-99550*'1 | 9-99549*8 | 9-99531'6 | 9.99522*6 
40 9.995679 | 9-99558'2 | 9.99548*7 | 9-99539*4 | 9:99530*'2 | 9-99521*'1 
| .50 | 9.99566*6 | 9-99556'8 | 9-99547*3 | 9-99537"9 9-99528*7 [9.99519˙ 5 
57 0 9.995652 [9.99555 ˙4 9.99545 ˙9 | 9-99536*5 | 9-99527*2 [9.995181 
10 [9.995638 [9.99554 •1 9.995444 9.99535 ˙ | 9-99525'8$ | 9.99516*6 
20 9.995625 | 9.995527 | 9-99543*0 | 9-99533*6 | 9-99524'Z3 | 9-99515*1 
30 | 9.99561*1 | 9-99551*3 | 9-99541*6 [9.99532 19.995228 | 9.99513*6 
40 | 9-99559*7 [9.99549 ˙9 | 9-99540*2 | 9-99530-7 | 9995214 | 9-99512*1 
50 | 9.99558*4 | 9-99548*s | 9-99533*8 | 9-99529*2 | 9:99519'9 | 9-99510'6 
58 9999557 0 9.99547 1999537 ˙4 | 9-99527'8 | 9-99518'4 | 9-99509*1 
10 | 9.99585'6 | 9-99545*7 | 9-99535*'9 | 9-99525*3 | 9-99516*'9 9.995076 
20 | 9.99554*3 | 9:99544*'3 | 9-99534*s5 | 9-99524'9 | 9-99515*S5 | 9.995061 
30 | 9.99552'9 | 9.995429 | 9-99533*1 | 9-99523*4 | 9-99514*0 9.995 4˙6 
| 4o | 9.995516 | 9-99541*6 | 9-99531*7 | 9-99522*'0 | 9-99512-5 | 9-99593*1 
50 | 9.99550*2 | 9-99540*2 | 9-99530*3 | 9-99520*5 | 9.9211 0 9.99501*6 
59 o | 9.99548*8 | 9-99538*3 | 9-99528*9 | 9-99519*1 | 9.995095 | 9.99500" 1 
10 9.995475 | 9-99537'4 | 9+99527*4 | 9-99517*7 [9.99508 19.994986 
20 | 9.99546*1 | 9.995360 [9.995260 | 9.99516-3 9.995066 9.99497*1 
30 9.99544 7 | 9-99534'6 | 9-99524'6 | 9-99514'8 9.99551 9.99495" 
40 | 9-99543*4 | 9+99533*2 | 9-99523*2 | 9-99513'4 | 9-99503*7 | 9-99494*l 
50 | 9.99542*0 | 9-99531'8 | 9.995218 | 9.99511'9 [9.99822 | 9.99492*6 
60 o | 9.99540*7 | 9-99530*4 | 9.99520*4 | 9-99510*'s | 9-99500*'7 | 9.99491*1 
10 | 9.99539*3 | 9-99529'1 | 9.995189 9.99509*0 | 9-99499*3 | 9-99489*6 
20 | 9.99537'9 | 9:99527*7 | 9-99517's5 [9.995076 | 9-99497'8 | 9.99488* 1 
30 | 9.99536*6 | 9-99526-3 9.995161 9.995061 9-99496*3 | 9.994866 
40 | 9.99535*2 | 9-99524*'9 | 9-99514*7 | 9-99504*7 | 9-99494'9 | 9.994851 
50 | 9-99533'8 | 9-99523*5 | 9-99513*3 | 9-99503*2 | 9-99493*4 | 9-99483*6 
61 o 9.995325 | 9.99522*1 | 9.995119 [9.995018 9.99491 99994821 
10 | 9.99531*1 [ 9.99520*7 [9.995104 | 9.99500*3 9.994904 9.99480*6 
20 | 9.99529*7 | 9:99519'3 9.99509 0 9.99498*9 | 9-99489*'0 | 9-99479*1 
30 | 9-99528*4 | 9-99518*0 [9.995076 9.994974 9.994875 9-99477 
40 | 9-99527*0 | 9.99516*6 | 9.99506*2 | 9.99496'o | 9-99486'0 | 9.99476*1 
5o | 9-99525*6 | 9.99515*2 | 9-99594'8 | 9-99494*s | 9-99484'S | 9:99474*S 
62 o | 9.99524*3 | 9-99513*8$ | 9-99503*3 9.99493 ˙1 9-99483*0 | 9.99473*1 
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TanLt IX. Logarithms for readily computing the true Diſtance of the Mook from 


Apparent Altitude of the Moon's Center. 


Logarithm. 


| Logarithm. 


46? 


47? 


43” 


_ 


go? 


54 


9.99545 *6 
9.995441 
9.99542 6 
9, 99541 0 
9.99539 5 
9995380 


2 


9. 995374 
9. 995359, 
9. 99534 *4 
9.995328 
9.99531 •3 
9. 99529 ·8 


Logarithm. 
9. 995294 
9.99527*9 
9. 99526 "3 
9. 99524*7 
9. 99523*'1 
9.99521 '6 


Logarithm. 


Logarithm. 


9-99521*s5 
9.99519˙9 
9.99518 *3 
9.995167 
9.995151 
9225135 


999513 ˙7 
9-99512 *1 
9-99510 *5 
9-99508 9 
9.99 7˙2 
9-99505 *6 


Logarithm. 


9-995c6*1 
9- 99504 * 
9- 99502 * 
9+99501 *2 
9+-99493 *5 
9- 99497 '9 


9+ 99536 *5 
9. 995350 
9. 99533 4 
9. 99531 9 
9. 99530 *4 
9.99528 ·9 


9.99527 4 
9. 99525 '8 
9.99524 
9.99522 
9. 99521 "i 
9. 99519*7 


9- 99528*2 
9. 99526 *7 
9.99525 ˙1 
9. 99523*6 
9. 99522*0 
9. 99520" 5 


9. 99518*9 


9.99517 ˙4 
9.99515˙8 
9. 99514*3 
9. 99512 *7 
9.99511 9 


9.99520 ˙0 
9.99518 *4 
9.99516 '3 
9. 99S15*3 
9. 99513*7 
9. 99512 'I 


3 
9. 99510'S 


9. 99508 9 
9.99507 
9.99505 
9.995042 
9. 99502 6 


9.99511 '9 
9-99510*3 
9.99508 *7 
9.99507 1 
9$-99595'S$ 


| 9-99503 *9 


9+ 9959203 
9.995007 
9.99499 1 
9994975 
9+ 99495 *'9 
9- 29494 *3 


9.99504 0 
9.9954 
9.99500 *$ 
9.99499 'I 
9-99497 *5 
9-99495*9 


9- 99494 3 
9.99492 6 
9.99491 0 
9.99489 4 
9.99487 8 
9.99486 *1 


9. 99518 *2 
9. 99516 *7 
9.99515 *2 
9. 99513 *6 
9.995121 
9.99510 *6 


9- 99509 6 
9. 99508 O 
9. 99506*5 
9- 99504 *9 
9- 99503*4 
9. 99501 *8 


9.995011 


9.99499 5 


9+ 99497 9 
9. 99496 *4 
9. 99494*8 
9. 99493 *2 


9-99492*7 
9.994911 
9.99489 5 
9.994879 
9.994863 
9. 99484 *7 


57 


9. 99509 'I 
9. 99507 *6 
9. 99506 *O 
9. 99504 *5 
9.99503 ˙0 
9.99501 *5 


9. 99500*3 
9.99498 *7 
9. 99497 *2 
9- 99495*6 
9. 99494 'I 
9. 99492 *5 


9.99491 *6 
9- 99490 »1 
9. 99488 *5 
9+ 99486 *9 
9. 99485*3 


9. 99483 *7 


9. 99500 *O 
9- 99498 4 
9. 99496 *9 
9.99495 *4 
9. 99493 *9 
9.99492. 3 


9. 99491 *O 
9.99489 4 
9.994879 
9. 99480"3 
9.99484 

9.994832 


59 


9.99490 *8 
9. 994%g.*3 
9. 99487 
9. 99486 *2 
9.994847 
9. 99483 »2 


9. 99481*7 
9. 99470*I 


8. 9- 99478 *6 
9.99477 0 


9.994755 
22947222 


9.99482 2 
9. 99480 '6 
9.99479 0 
9.994775 
9.99475 ˙9 

9. 99474 *3 
| 9. 99472 7 
9. 99471 2 
9. 99469 *6 
9. 99468 0 
9.99465 5 


9.994649 


9- 99481 *7 
9. 99480 *1 
9.99478 -6 
9.99477 'I 
9. 99475 *6 
9+ 99474*0 


9.99472 *4 
9. 994708 
9.99469 3 
9. 99467 *7 
9. 99466 2 
9. 994646 


9.99463 *3 
9. 99461 *7 
9. 99460 *I 
9- 99458*6 
9% 99457 0 


9. 994554 


9.99483 *1 
9.994815 


9.99478 *3 
9.99476 *7 


9.994735 
9.99471 '9 
9.994703 
9.99468 7 
9.994671 


9.99465 5 


9.99463 9 
9-99462˙3 
9 - 99460 7 
9-99459*1 
9.99457 5 
9-99455*9 
9-99454*3 
9-99454 *7 
9.99451 
9.9949 5 
9- 99447 9 
9.99446 * 


9.994799 


9-99475'1 


9.99484 5 
9.994829 
9- 99481 *3 
9.99479 6 
9.99478 0 


2224284 


«99474 *8 
99473 ˙¹ 
994715 
99469 9 
99408 *3 
+ 99466 *6 


— 
— — 


9.99496 2 
9.99794 6 
9.99493 ˙0 
9.994913 
9. 99489 7 


| 9-99485 *O 


9. $9480 *4 
9.99484 7 
999483 1 
9.994814 
9.99479 ˙8 
9.99478 1 
9. 99476 5 
9-99474 8 
9-99473 2 
9.99471 *5 
9. 99469 9 
9.99468 *2 
9- 99466 *6 
9.994649 
9.99463 

9.99461 * 

9. 99460*0 
9.99458 3 


99465 0 
99463 4 
994618 
+ 99460 *1 
99458 5 
«49456 *g 


99455 *3 
«99453 *6 
99452 O 
99450 4 


eee gvgv Po oUguvggpe 


2 
n 


9.99439 ˙0 
9994374 


9.99456 *7 
9.99455 ˙0 
9.99453 4 
9. 99451 *7 
9.994501 
999448 4 
9.99446 8 
9. 99445 1 
9.99443 

9.99441 

9.99440 2 


9.99438 5 


9.99436 ˙9 
9.99435 2 
9.99433 6 
9.99431˙9 
9. 99430 3 
9. 99428 *6 


61 


62 


9- 99474 *5 
9.99471 *0 
9.99469 5 

9J- 99467 *9 
9.994664 
|_9- 99464 *g 


9. 99463 'I | 


9. 99461 *5 
9- 99460*0 
9- 99453 4 
9.994569 
9.994533 


9. 99453 ˙8 
9. 994 52 *3 
9+ 99450 *7 
9.99449 . 
9.99447 6 
999446 


999463 ˙4 


| 9+ 99453 8 | 9: 994444 


9.99444. 7 


9. 99441 *5 
9.994399 
9.99438 3 
222489 


9994351 


9.99443 U 


9.99435˙8 
9.99434 *2 
9.994325 
9.99430 ·9 
9.99429 3 


9-996 


2222822 


9. $9427 0 
9799425 ˙3 
9. 99423 7 
9. 99422 0 
9. 99420 '4 
9.948 *7 


9.998417 ˙1 
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Horizontal 
Parallax of 
the Moon. 


Apparent Altitude of the Moon's Center, 
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54? 


55? 


OOO wowoeOe 


Logarithm. 


„99498 *6 


- 99496*9 
994952 
99493 6 
99491 
99490 * 


Logarith m. 


Logarithm. 


9+ 99491 *3 
9.99489 *6 
9.99487 *9 
9. 99456 *2 
9.994846 
9994829 


99488 
99486 
9948 
994835 
99481 
99480 


55 O 


99478 
99476 
99475 *2 
99473 ˙6 
99471 
99470 


SG 


9.99481 *2 
9.99479 
9.99477 
9.99476 1 
9.994744 


9.994710 
9.99469 *3 
9.99467 6 
9.994660 
9.99464 3 
9.99462 6 


9.99472 72 


9- 99484 2 
9.99482 5 
9.99480 *8 
9.99479 1 
9.99477 4 


9.904782 


9.99473 ˙9 
9.99472 2 
9.99470 *5 
9-99468 *8 
9+99407 *l 


| 9-99465 *4 


Logarithm. 


9.99477 3 
9. 99475 *6 
9.99473 

9.99472 1 
9.99470 *3 


| 9.994686 


9. 99466 *$ 
9. 99465 '1 
9.99463 4 
9.99461 
9. 99459 9 
9. 99458 *2 


Logarithm. 


9. 99471 *5 
9.99468 7 
9.99467 0 
9.99465 2 
9.99463 5 
9.99461 ·7 


9.99459 9 
9.99458 2 
9.99456 4 


6 9.994547 


9. 99452 *9 
9. 99451 *2 


8 


| Logarithm. 


9.99463 ˙9 
9.99462 1 
9+ 99460 *3 
9.99458 *6 
9-99456 8 
9.99455 *O 
9-99453 *2 
9-99451*4 


| 9 - 99449 *6 


9-99447 *9 
9-99446 *1 
9.99444 *3 


- 99468 * 
- 99466 * 
99465 
99463 
99461 
. 99460 * 


OO OO Dſjooov og gur[Lo uo LL OoLOUw 
„ Ong cov © 


57 0 


59 0 


59 O 


60 0 


6a: .j- L 


— 


99458 *6 
«99456 *9 
99455 *2 
994536 
9.994519 
9.99450 ˙ 2 


2 © WS 


9.99469˙9 
9.99459 2 
9.99457 
9.99455 
9.994541 


9. 99452 4 


9.99450 *7 
9.99449 
9- 99447 3 
9.99445 7 
9.99444 


998823 


9.994637 
9-99461 *9 
9 + 99460 *2 
9.994588 
9.994567 


922924581 


9.99453 4 
9.99451˙6 
9.99449 9 
9.99448 2 
9.99446 
9.99444 


9. 99456 4 
9. 99454 *7 
9.99453 0 
9.994812 
9.99449 5 


294422 


9.99445 


9.994443 


9- 99442 *5 
9- 99440 *8 
999439 *1 
9- 99437 *3 


9.99448 » 
9.99446 ˙9 
9.99445 2 
9.9943 •6 
9.99441 9 
9.99440 *2 


9- 99442 6 
9-99433 *9 
9.99436 2 
9.994345 


9.994328 


9.99431 * 


I 


9.99438 *5 
9.99436 '9 
9.99435'z 
9.99433 5 
9.994319 
9.99430 · 2 


9.99430 
9.99428 * 
9.99427 * 
9.99425 * 


9.99421 * 


9.994431 
9.994414 
9.99439 *6 
9.99437 ˙9 
9.994362 


9. 99434" 5 | 


9+ 99432 *8 
9.994311 
9.994294 
9. 99427 6 
9. 99425 '9 


9: 99424 *2 


9- 99422*5 
9. 99429 ˙ 


g- 99419 *l - 


9. 99417 4 
9- 99415 *6 


9.994139 


9.99435 *6 


9. 99433 *9 
9.994321 
9.99430 ˙4 
9.994287 
9.99426 ˙9 


9.99449 4 
9.99447 6 
9.99445 9 
9.99444 r 


9. 99442 9 
9.99440 *6 


9.99438 ˙8 
9.99437 ˙1 
9+ 99435 *3 
9.99433 ˙6 
9+ 99431 *8 


9. 99430 *I 


9.99428 *3 
9. 99426 *$ 


9. 99424 *Þ | 


9.994230 
9. 99421 *3 
9. 994195 


9- 99442 *5 
9- 994408 
9.99439 *O 
9.99437 2 
9.994354 
9.99433 ˙7 
9.99431 *9 
9.994301 
9.99428 *3 
9.99426 5 
9.994247 


9.994230 
9.99421˙2 
9-99419*4 
9.99417*6 
9.99415*8 
9-99414*0 
9.99412 *3 


9.994252 
9.99423 4 
9. 99421 *7 
9. 99420 *0 
9. 99418 *2 
9. 99416*5 


9. 99417 *7 
9. 99416 *0 
9. 99414 *2 
9. 994125 
9. 99410 *7 
9. 99409 *O 


9.99423 *5 


9.99426˙9 
9.99425 2 
9.99423 ˙5 
9.99421˙9 


9-99420*2_ 


9+ 99420 * 
9-99415 * 
9.99415 * 
999415 


1 
4 
7 
O 
J 
9.99423*6 
9 
z 
5 
3 
2 
9.99413*5 


9.99411 *8 


9. 99412 *2 


9.9949 


9.99408 ·8 
9.994071 
9.99405 *4 


9994232 


44407 
9.99416* 

9-99415 *2 
9994135 
9.994113 
9499410" 1 


9.99410 * 
9.99405 *4 


9.99426 *7 | 


9.99405 0 
9. 094 


. 


— 


9+ 99495 4 


9.99399 


9.99401 
9.99400 
9.99398 
9.99396 
9.993955 
9.99363 


+ » „ 1e 


9.994147 


9.99413 ˙0 
9.99411 ˙2 


9. 99409 8 


9.99407 


| 9: 994060 
J- 99404 *3 


9. 99402 *6 
9. 99400 8 
9. 99399 71 
9.993974 


9. 99395*6 


9- 993939 
9+ 99392 'I 
9.993904 
9.99388 6 
9.99386 ˙9 
9.99385 *1 


9.994072 
9.994054 
9.999377 
9.994019 
9. 99400 *2 


9. 99398 *4 
9. 99396* 6 


9. 99394 *9 
9. 993931 
9- 99391 *3 
9. 99339 *6 


| 9: 99387 53 


9-99410*5 
9.99408*7 
9.99406*9 
9-99495'1 
9-99493*3 


9.994016 


9.99399 ˙8 


9.99398 0 


9.993962 
9-99394*4 
9-99392*7 


9-99390*'9 


9.993891 
9.99387˙3 
9.99385 ˙5 
9.993837 
9.993820 


9.993802 


9.99386 *0 
9.99384 ˙3 
9. 99332 5 
9. 99380" 

9.99379 0 


9. 99377 '3_ 


9.99391 ˙6 9.993834 


| 9+ 99375'S | 


9-99375*4 
9-99376*6 


9.99374˙8 


99937371 
99937173 


9.99369 5 


9-99367*7 


1271 


TABLE IX. Logatithms for readily computing the true Diſtance of the Moon from 
the SUN or a Fixed Star. 


— 


„ 


Horizontal 
Parallax of 


Apparent Altitude of the Moon's Center. 


the Moon. 


17 


M 8 


33 9 
10 
1-25 
30 
40 


5 | ® 
IC 


20 
30 
40 


50 


55 _ 
o 
20 
30 
40 
50 
56 o 
10 
20 
30 
40 
50 
57 * 
l 
20 
30 
40 
50 
2 
o 
20 
4 
40 


59 © 
10 
20 
30 
40 
50 


Logarithm. 


* 


599 


60 


64? 


Logarithm. , Logarithm. 


Logarithm. 


Logarithm. 


629 


Logarithm. 


9.99457 4 
9.99455 6 
9.99453 ˙8 
9.9947 0 


99.994502 


9- 99448 *4 


9.99451 *2 
9.99449 *4 
9.99447 6 
999445 8 
9.99443 9 
9.99442 1 


9.99445 1 
9.994432 
9- 99441 4 
9.99439 *6 
9.994377 


2.82439 


999439 2 
9.99437 4 
9994355 
9.994337 
9.99431 *8 
9.99430 


50 | 


9-99446 *6 
9+ 99444 *8 
9-99443*0 
9- 99441 *'2 


9- 994394. 


9.99437 6 


9994403 


9.99438 ˙5 


9.99436 6 
9.99434 *8 
9-99433 0 
9.99431 *2 


9- 99434 *1 
9- 99432 2 
9+ 99430 4 
- 99428 *5 
« 99426 *7 
- 99424 *9 


9.99428 *1 
9-99426 *3 
9.99424 4 
9.99425 
9.99420 57 
9.99412 *8 


9-99435 *8 
9- 99434 '< 
9- 99432 *2 
9-99430*4 
9.99428 6 
9.99426 *3 


9-99429 4 
9.99427 5 
949425 ·7 
9.99423 ˙9 
9.99422 *1 


9.99420 · 3 


994230 
99421 2 
99419 4 


* 99415 *7 
994139 


9-99425'0 


9- 99423 '2 


9- 99421 *4 
9-99419*6 
9-99417 *8 


9.99416 0 


9.994142 
9- 99412 *4 
9.99410 *6 
9. 90408 *8 
9.99407 0 
9.99405 *2 


9.994184 
9-99416 <6 


| 9+ 99414 *8 


9994130 
9.99411 ˙2 


IAI. X 


9.99407 5 
9+ 99405 *7 
9.99403 *9 
9.99402 *I 
9- 99400 *2 
9- 99393 *4 


+ 99412 0 


9 
9 
9 
9 
9 
9 
9994175 
9 
9 
9 
9.99410*2 
9 
9 
9 


9.99397 ˙3 
9-99395 *4 
9.993936 
999391 ˙8 


9-99416 *g 
999415 *1 
9-99413 *2 
9- 99414 *4 
9-99409*5 


9:99407 7 


9.99405 8 
9+ 99403 ˙9 
9.99402 *I 
9- 99400 *2 
9-99398 *4 


9-99396*s5 


9-99394 *6 
9-99392 *8 
9-99390 *9 
9.993891 
9.993872 
9993854 


| 


9-99433*5 
9-99431 *6 
9.99429 *7 
9-99427 *9 
9-99426*0 


9- 99424 'I 


9- 99422 2 
9- 99420 *4 
9-99413 *5 
9.99466 
9994147 


9.99412 *9 


9-99411 '0 
9.99409 *1 
9- 99407 *2 


9.99405 4 


9- 99493 * 


9 - 994ot * 


9-99399 *7 
9-99397 ˙8 
9-99395 *9 
9.993940 
9.993922 
9.99390 *3 


9.9938 *5 


9.99386 *6 
9993847 
9.99382 ˙8 
9- 99381 0 
9.993791 


9- 99427 ˙9 
9-99426*0 
9- 99424 *1 
9- 99422 *2 
9- 99420 *3 


| 9+ 99418 *4 


9.994t6 *5 
9.99414 *6 
9.99412 *7 
99410 *9 
99409 0 
« 99407 1 


| 


O 
8 


999403 4 
9.994016 
9.99399 ˙8 
9.99398 0 
9.993962 
9- 99394 *4 


9-99396 *6 
9.99394˙8 
9.99393 0 
9.99391 * 
9.99389 ˙3 
9.99387 *5 


9.99189 ˙9 
9.99388 ˙1 
9.993863 
9.993844 
9.99382 6 
9.99380 ·8 


9.993835 
9.99381 *6 
9.99379 8 
9.99377 ˙9 
9.99376 0 


2.223242. 


2 


| 


9-99377 *2 
9.99375˙3 
9.99373 
9.99371 
9.99369 7 
9.99367˙8 


9 
9 

9 

9.99405 2 
9+ 99403 *3 
9.994014 
9.99399 *5 
9.993976 
9.99395 7 
9.99393 ˙8 
9.99397 ˙9 


9.993920 


9.99388 *2 
9.99386 •3 
9293844 
9.993825 
9.99330 *6 
9+9937S *©7 
9+99376 *8 
9.99374˙9 
9.99372 ˙0 


9-99371 '1 
9-9930g *2 
9.99307 *3 


9.99365 4 


9-99363 *5 
9.99361 *6 


9.99392 *6 
9.99390 *8 
9-99339 0 
9.99387 *2 
9.99385 *4 


| 9.99383 *6 


9-99335 *7 
9.99333 *9 
9.99382 *0 
9.99380*2 
9.99378 *4 
9.99376 *6 


9.99378 ˙9 
9.99377 ˙1 
9-99375 *3 
9993734 
9.99371 ˙6 
9+ 99369 *7 


60 0 
1 10 
20 
30 


9+. 99381 *8 
9.99380 0 
9.99378 2 


9.99376 4 


9.993746 
9.99372 *8 


9.993748 


9.993729 


99.993711 
9.99369 3 
9.99367 5 
9.993687 


999367 ˙9 
9+ 99366 0 
9.993642 
9.99362 *3 
9.99360˙5 
9- 99358 *7 


9.99372 '3 
9+. 29370 
9.99368 *6 
9.99366 *8 
9.993649 


9.99363 


9- 99361 *2 
9.993593 
9.993574 
9-99355'6 
9-99353'7 


: 9-99351 *8 


9.99371 *0 
9-99369 2 
9- 99367 44 


| 9499365 46 


9.99363 ˙ 


9.99362 0 


9.99363 *8 
9.99362 0 
9.99360*2 


9.99358 '4 
| 9- 993366 | 
9.99354 ˙8 


9.99356 8 
9.99355 ˙0 
9.993532 
9.993513 
9.99349 5 
9.99347 *7 


9.99350 0 
9.99348 1 


9.99346 2 


9. 99344 4 
9+ 99342 *5 
9-99340*6 


9.99366 *0 
9- 99364 *1 
9.99362 *2 
g- 99360. 3 
9-99353.4 


| 9-99350*S | 


9+ 99354 *7 
9-99352 *3 
9-99359*9 
9+ 99349- © 
9+ 99347 *2 


9:99345 "2 


9.993434 
9+ 99341 *5 
9.99339 *6 
9.99337 *3 
9+-99335 *9 
9-99334*0 


9.99359 7 
999357 ˙9 
9.99356 0 
9.993541 
9993522 
9993503 
9+ 99345 4 
9-99340*5 
9.9934 6 
9.99342 7 
999340 8 
9.923389 
9.993370 
9-99335*1 
9+-99333 *2 
9-99331 *3 
9- 99329 *4 
9+-99327 *$ 


| 62 O 


9- 99360 *2 


9.99352 9 


-9-99345*8 


9.99338 5 


D 2 


9.993321 


9.993250 


TaBLE IX. Logarithms for readily computing the true Diſtance of the Moog. from 


ih... 


the SUN or a Fixed Star, 


—_—__ 


Horizontal 
Parallax of 


Apparent Altitude of the Moon's Center. 


r 


the Moon. 


M 


649 


— 


_ 


65 


"_— 


66? 


699 


BT 


Logarithm. 


Togarithm. 


Logarithm. 


Logarithm, 


Logarithm, 


53 


30 


999422 4 
9 994205 
9-99418 · 

9.99416 *7 
9.99414 '8 


-9-99412 *9. 


9-99411'0 
9.99409 1 
9.99407 2 
9.99405 3 
9- 99403 4 
9. 99401 75 


9.99417 2 
9+ 99415 *3 
9. 99413 '4 
9. 99411 *4 
9.99409 *5 


9. 99407 *6 | 


g- 99405 7 
9. 99403 *3 
9. 99401 *8 
9.99399 ˙9 
9.99398 0 
9.99396 »1 


Lb 


9.99412 1 
99410 2 
99408 3 
99406 3 
99404 4 
99402 *5 


9- 99497 3 
9+ 99495 3 
9.99483 '4 
9- 99491 '4 
9- 99399 5 
9 -99397."'$ 


9-99402 *7 
9-99400* 7 
9-99398*7 
9-99396*8 
9-99394*8 
9-99392*8 


9-99398*2 
9-99396*2 
3-99394*2z 
9-99392*2 
9. 99390'Zz 
9.993882. 


99400 f 
99398 6 
99396 6 
99394 *7 
99392 *7 
99390 ·8 


SSS 


9.99399 0 
9.99397 *7 
9.993957 
9.99393 ˙8 
9.993919 


ae 


9.993941 
9.99392 2 
9.99390 *3 
9.99388 4 
9.99386 4 
9- 99384 ˙5 


« 99388 »8 
« 99336 *g 
99385 0 
9.99383 ˙0 
9.993811 
9.99379 *1 


\S © oO SO © 


9.99388 *1 
9.99386 '2 
9.99384˙3 
9.993824 


9.993895 


9.99378 *6 


9.99382 6 
9.99380 *7 
9.99378 *7 
9.99376 *S 
9- 99374'9 
9. 99373 ˙0 


* — 


9.99377 2 
9.99375˙3 
9.993733 
9.99371 4 
9.99369 *5 
9. 99367 *5 


9-99376 *6 
9-99374*7 
9.99372 8 
9-99370'9 
9.99369 *0 


9.99367 *1 


9.96365 *2 
9-99363 '2 
9-99361*3 
9-99359 *4 
9-99357 *$ 


| 9+99355 6 


9. 99371 *0 
9. 99369 1 
9- 99367 *'2 
9.99365 *2 
9. 99363 ˙3 
9. 99361 *4 


9. 99365 *6 
9. 99363 *6 
9.99362 7 
9- 99359 ˙8 
9. 993578 
9- 99355 9 


9.99395 6 
9.993935 
9.9939 7 
9.993897 
9.99387 7 


9.9938 5˙8 


9.9983 8 
9.99381˙9 
9-99379'9 
9.993780 
9.993760 


222324 


9.993721 
9. 99370˙ 
9.993682 
9.993662 
9.993642 
9-99392*3 

9-99360*3 
9-99358*4 
9-99356*4 
9-99354-5 
9.99352•5 
9993505 


9-99390*8 
9-99338*9 
9-99386*'9 
9+-99384'9 
9-99353*0 
9.99381*0 


9-99386*2 

9-99354*3 
9-99332*3 
9-99380*3 
9+99378*3 
9.99370*3 


9-99379*0 
9-99377*0 
9:99375*1 
9+99373*1 
9-99371.1 
| 9-.99369*2 


9- 99374" 3 
9-99372*4 
9+99370*4 
9-99363*4 
9.99366 41 
99936441 


9.993674 
9.993682 
9.993632 
9.993613 
9.99359 ˙3 
9-99357*3 


9-993524 F} i 
9.993605 
9993585 
9-99356'SF N 
9+9 354˙5 A 
9-99352˙5 | 


9+ 993553 
9+ 993534 
9+ 993514 
9- 99349*4 
999347 4 
2.225 


9.993594 
| 9.99357 *5 
9.99355 *6 
9. 99383*7 
9. 99351 *7 
9. 99349 8 


a 


9.99353 ˙9 
9.99352 0 
9.99350 ˙⁰ 
9.99348 1 
9.99346 *1 
9.993442 


9.993486 
9.99346 6 
9.9934 ˙7 
9.99342 7 
9.993407 
9.99338˙8 


9.99343 ˙•5 
9- 99341 * 
9-99339* 
9.9937 6 
9-99335'6 
9-99333*'6 


9-99359"s » 
9-99343'6 | i 
9.99346 
9+ 99344*6 
9+99342*6 
9-99340'6 F 
$-99335'0Y | 
9+99336*6 
-9-99334'6 
9-99332*7 
Hors 
9-99328*7 


59 


9-99353*7 
9.99351'8 
9.99349 ˙8 
9.993479 
9.99346 0 


9. 993479 
J- 99345 9 
9. 993440 
_ 9+ 99342 1 
9. 99340 *2 
9. 99338 *2 


9.99342 2 
9.99340 3 
9.99338 4 


9-99336 4 


9.993345 
2223325 


2.99322 


9.99326˙3 
9.993349 
9.993329 
9.99331 ˙⁰ 
9.993290 


9.99317 
9.99329 7 
9.993277 
9.99325˙8 
9.993238 
9.993218 


9+ 99320*7 
— 
9.993227 
9-99320*7 
9-99318*7 
99922167 


60 


9+ 99332 *7 


9+ 99330 *8 
9. 99328*9 
9. 99327 *© 
9. 99325 0 
9.993231 


| 9- 99321 2 


9.99336 *3 
9.99334 4 
9.99332 4 
9.99330 5 
9. 99328 *6 


9. 99324 *7 
9. 99322 *8 
9. 99320 9 
g9- 99318 *g 
9. 99317*0 
9.99315 *1 


9. 99326 *7 
— 


3 85 83088885 o[3$3283 % 8 


9.993193 


9.99314˙1 


9. 99330 *6 


. 9. 99328 *6 
9.99326 *7 


9- 99324 "8 
9% 99322 *8 
9- 99320 ·9 


999325˙1 
999323 ˙1 
9.993212 
99931972 
9.99317˙2 
2223153 


| 


| 9-99319*8 


9- 993179 
9-99315'9 
J- 993139 
9+ 99311'$ 


9.99370 · 0 


9-9 219 
9 9612˙ 


9- 99308 *9 
9- 99317 0 
9. 99315*%0 
9. 99313 *I 
9.993711 


9. 99309 '2 


| 9+ 99397 2 


2.923035 


999313˙3 
9+ 993174 
3- 99399'4 
9993075 
99930575 


, 


999308 
999306 0 
9-99304*0 
9.99322 1 
9.99300 1 
999298 * 4 


g- 99496*1 


9+ 99301 *6 


Taz IX. Logarichms for readily 


{ 29 J 


the dun 


Apparem Altiende of the Moon's Center, 


oy Tom! 


þ 


9+ 99393 *9 | 


69˙ | 


Logarithm. 


9. 99391 *9 
9.99389 9 
9.99387 ˙9 
9.993859 


9. 99333 *9 | « 


= 


3 


| 


— 


Logarithm, 
9. 99335 8 
9. 99333 8 
9+ 99381 *7 
9.99379 *7 
9. 99377 *7 
9. 99375 *7 


Logarithm. | 


— — 
9. 993822 
9. 99380 *2 


9. 99376 ˙1 
9. 993740 |} 
9.993720 | 


9. 99378*1 | 


9. 99378 8 
9.99376 
9+ 99374 *6 
9.99372 *6 
| 9. 9970'S , 

9 99368 ©4 | 


9. 99378 *3 
* 993732, 
* 99371 '2, 
9. 99369 A 
9.99367 *1* 


9.99358 


— 


9. 99381 *3 
9. 99379 8 
9. 99377 8 
9. 99375 *3 
9. 99373 '$ 
9- 99371 *3 


9.99377 ©7 
9. 99375 *7 
9.993737 
9+ 99371 *7 
9.99369 *7 


9. 99367 *7 


9. 99373 *7 
9. 99371 *6 
9. 99369 5 
9+ 99367 6 
9. 99365 *6 | 
9. 99363 *6 


9.99369 *9 | 
9. 99367 *9 
9- 99365 8 
9.99363 
9. 99361 *7 | 
| 9. 99359 7 


9. 99366 4 
9. 99354 *3 
| 9. 99762 3 
9- 99360 2 
9. 997358 *2 
| 9: 993561 | « 


55 


56 


| 


20 


8 © ASAT ASAT 


| 9: 993613 
9- 99359 * 


9.99367 8 
9. 99365 ˙8 
9. 99363 *8 


9.9369 3 


9.99357 8 
9. 99355 2 
9. 99353 '$ 
9. 99351 3 
9.99349 8 
2288225 


9.99365 6 
9. 99363 *6 
9. 99361 »6 
9. 99359 6 
9. 99357 *6 


| 9+ 99355 6 


9- 99361'*5 
9. 993595 
9+ 99357 *$ 
9- 99355'S | 
9. 99353 *5 
9. 993514 } 


9.99357 4 
9. 99355 * | 
9. 993536 
9.993519 
9. 99349 *5 
9. 99347 *5 | 


9- 99994 ©I } 
9 993520 ] 
9. 99350 0 
9- 99347 ©9 | 
9 99345 *9 
9. . 


9.993030 
9. 99360 *g; 


9.99356 85 
2222 
9. $9350 * 2 

2225 5 
9. 99346 4 


* 


9 99342 3 
9.9 0•2 


9. 993535 
9.993515 
9.99349 5 
9. 99347 *$ 
9- 99345 *5 | 
9 993435 


9. 99349 4 
9. 99347 4 
9- 99345 '4 
9. 99343 4 
9. 99341 *3 | 


=”; 


9.99345 8 
9.99343 ˙8 
9.99347 '8 
9.993398 
9- 99337 '$ 
9. 99335 *3 


= — 


9.993415 
9.99339 ˙4 
9. 99337 4 
9.993354 
9.993334 
2228114 


9- 99333 '8 
9. 99331 '8 | 
* 99329 's 
9.99327 8 
9.99325 8 
9.99323 '$ 


9. 99329 '$ 
9.993273 
99932553 
9. 99323 ˙3 
9.993213 
2.2 


9.993373 
9„99338˙3 
9.993332 
9.993312 
9. 99329 *2 | 
9. 99327 *2 
9+ 99325 '1 
9. 99323 *1 
9. 99321 by | 
9. 99319*1 
9. 99317 0 
| 9. 69215 0 


| 9: 993 


9. 99345 5 | 
9.993434 
9. 99741 4 
9.99339 4 
9. 99337 ©3 | | 
* 


9. 9 f ''$ | 
9.99339 795 
9+ 99937 <7 | 9: 
9. 99335 6 
9. 993336 | 
9.99331 5 


1.25 


4 , 99336 2 
336 1 
3340 

9 99332 0 

% 993299 


232 8 


9.99333˙3 
9.993312 
9.99329 ˙2 
9. 99327 *'2 
999325 1 


9.9929 ˙5 
9.993274 
9+ 99325 *4 | 
| 9+ 99323 *3 

9. 99321 *3 | 


9- 99325 *5 
9. 993237 


9.993217 
9. 99319 6; 
9% 99317 *6, 


9. 99353 8 


5. 993444; 


2 . 


9. 99J21 *1 
9.99319 0 
9.993170 
9.99314˙9 
9.993129 


2. 22 

9.9937 ˙2 
9- 99315 5 
9: 99313 77 
9.99311 © 
9. 99309 *o | 


TED 


9- 99321 *8 
9.99319 '8 
9.99317 *8 
9. 99315 '$ 
9. 99313 *$ 
9- 99211 '$ 


9. 99317 *3 
9. 99315 "2 
9.99313 *2 
9. 993rr *2 | 
9.99309 *2 


9. 99307 "2 


9. 99313 0 
9. 99371 *© | 
9. 99308 · 9 
9.99306 9 
9.993499 


= 
© © 


9: 993099 '8 | 


9.99307 '8 
9. 99305 '$ 
9. 99303 'B 
9. 993or ©$ 
9: $9299 *B 


122 — 


9- 99305 2 
9. 99303 *r | 
9. 9990r er 
9- 99299 1 
9. 99297 *1 | 
9. 99295" 


888 


8 8 pI 8 


— 


9. 99297 '8 
9.99295 '$ 
9. 99393 '8 
9. 99291 *$ 
9. 99289 *8 
9.29287 '$ 


9. 99300 8 
9. 99298 *8 
9.99296 '$ 
9.992948 
9.99292 7 
9.99290 7 


_ 9. 99392 '9 | 


9. 99304 
9. 99302 
9. 9930's | 
9. 99298 *7 
d- 99296 <7 
9. 99294 *6 


9315's; 
* 93135" 


% 99311 4 
% 99309 *4 
% 99307 *3 
% 99305 *3 
2 
9. 99301 2 
| 5 99299 *I 
9 99297 *0 
% 99295 *O 
% 99292 *9 
| 9. 99290 *8 


g- - 04 | 
9. 99290 * 
. 99288 -3 
9. 99286 *4 
9.99284 4 
| 9. 99282 ·3 


9. 99288 ·8 
9.992867 
ge 99284 *7 
9. 99282 6 
9. 99280 6 
9.29278. 


9. 99293 7 
9.9929r 0. 
9. 99289 '© 
9. 99287 *© 
9.99285 *© 
9.99233 0 


9. 99288 '7 
E 99286 +7 | 
9. 99284 *6 
9. 99282 6 
9.99280 *6 
9. 99278 ·6 


9.99265 '$ 


9. 99281 0 


9. 99280 *3 
9. — 4 
9.99276 2 
9.99274˙1 


$ 99270 *0 


9.99292 *t | 9: 


9.992765 
9.992744 
9. 272 *3 
9. 99270 *3 
. 268 *2 
* 99266 -1 


9. 99272 '1 


9.99276 *5 


9+ 99268 0 | 


5- 99264 "1 


* 
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TABLE IX. 


14894 


ithms for readily computing the true Diſtance of the Moon from 
the SUN or a Fixed Star. 


lt 


* 


Apparent Altitude of the Moon's Center. 


75? 


Logarithm. 


76? 


77⁰ 


78⁰ 


Logarithm. 


Logarithm. 


Logarithm. 


— — 


79⁰ 


Logarithm. 


80 
Logarithm. 


9. 99370 *0 
9. 99367 *9 
9.99365 *9 
9.99363 *8 
9.99361 *7 


9 99372 'I | 


+> 
O 


9. 99359 *7 
9% 99357 *6 
9. 99355 *5 
9. 99353*5 
999351 *4 
9. 99349 *3 


8 


9.99369 1 
9.99367 0 
9.99364 ˙9 
9.593654 
9. 99360 * 


9. 99358 *7 


9. 99356 *7 
9+ 99354 *6 
9. 99352 5 
9. 99350*sS 


9. 99348 *4 | 


9. 99346 *3 


9+ 99366 *4 
9+ 99364 *'3 
9+ 99362 *3 
9+ 99360 2 
9.99358 1 
9. 99356 · 0 


9.99364 0 
9.99359 8 


9. 99361 ˙9 


9.99357 *7 
9. 99355 *6 
9.99353 *5 


9. 99361 *7 
9+ 99359 6 
9+ 99357 *5 
9. 99355 4 
9+ 99353 *3 


9. 99351 *2 


9.993895 
9.993574 
9+ 99355 *3 
9+ 99353 *2 
9+ 99351 *1 
9- 99349 *9 


9+ 99354 *0 
9- 99351 ©2 
9. 99349 * 

9.993477 
9+ 99345 6 
9- 99343 *6 


9.993514 
9.99349 3 
9+ 99347 2 
9+ 99345 1 
9.99343 0 
9. 99340 *9 


9+ 99349 1 
9.99347 0 
9. 99344 ˙9 
9. 99342 8 
9- 99340 *7 
9.99338 *6 


$5 


9.99347 *3 
9. 99345 *2 
9. 99343 *1 
9. 99341 1 
9. 99339 ˙0 
9. 99336 · 9 


= _— 


9. 99344 *3 
9.99342 *2 
9.99340 'I 
9+ 99338 0 
9+ 99335 0 
9+ 993339 


9. 993415 
9+ 99339 '4 
9- 99337 *3 
9.993352 
9.99333 * 
229331 


9. 99338 8 
9.99336 *8 
9.993347 
9. 99332 *6 
9- 99339 '5 
9. 99328 *4 


9. 99336 5 
9.993344 
9.99332 *3 
9. 993390 *2 
9. 99328 » 
9. 99326 0 


56 


9+ 99334 *9 
9.993328 
9. 99330 *7 
9.99328 *7 
9. $9326 *6 
9. 99324 *5 


9.99331 *8 
9+ 99329 *7 
9. 99327 *6 
9. 99325 *5 
9. 99323 *4 


2.22321 4 


9.99328 ˙9 
9.99326 
9. 99324 * 
9.99322 *7 
9. 99320*6 
9. 99318 *5 


9.99326 ˙3 


9. 99324 '2 
9. 99322 'I 
9. 99320 *0 
9.99317 
2.223150 


9.99323 ˙9 
9. 99321 ˙8 
9.993197 
9.99317 *6 
9.99315˙5 
9.993134 


57 


9.99322 *5 
9. 99320 *4 
9- 99318 *3 
9+ 99316 *3 
9. 99314 *2 
9. QQJI2 'I 


9.99319 *3 
9.99317 *2 
9.99315 *1 
9.99313 *1 
9. 99311'0 
9- 99308 · 9 


9.99316 *4 
9.993144 
9.99312 *3 
9. 99310 *2 
9.99308 *1 


75 


59 


01 


9.99310 ˙*1 
9. 99308 0 
9.99305 ˙9 
9+ 99303 *9 
9.99301 *8 
9.99299 *7 


9.99306 8 


9.99304 7 
9.99302 7 
9. 99300 *6 
9. 99298 *5 
9. 99296 *4 


9.99303 *9 
9. 993O1I *8 
9. 99299 *7 
9. 99297 *7 
9- 99295 6 


999293 *5 


9. 99306 *© | 9.99303 *3 


9.99313*7 
9+ 99311 *7 
9+ 99309 *6 
9. 99307 *5 
9+ 99305 *4 


9.99311 *3 
9+ 99309 '2 
9.99307 *1 
9+ 99305 *O 
9.99302 *9 
9. 99 3c · 8 


9. 99346 ˙9 
9+ 99344 *8 
9. 99342 *7 
9. 99349*6 
9. 99338 *5 
9. 99336 *4 


9.993343 
9+ 99332 2 
9. 99330 *1 
9. 99328 *0 
9. 99325 *9 
9. 99323 *8 
9+ 99321 *7 
9. 99319 *6 
9. 99317 *5 
9.99315 *4 
9+ 99313 *3 
9.99311 'I 
9. 99309 *0 
9. 99306 *9 
9. 99304 *8 
9. 99302 *7 
9+ 99300 *6 
9. 99293 *5 


9.99301 *2 
9. 99299 'l 
9992970 
9+ 99294 * 
9+ 99292 * 
9. 99290 *7 


9+ 99298 *7 
9+. 99296 *6 
9.992945 
9.992924 
9- 99290 *'2 
9. 99288*1 


9+ 99297 *7 
9.99295 *6 
9- 99293*5 


| 9- 99291 *5 


9. 99289 *4 
9. 99287 *3 


9- 99294 '4 
9- 99292 *3 
9.99290 *2 
9. 99288 1 
9.99286 *0 
9. 99284 *0 


9. 99291 *4 
9.992893 


9. 99285 '1 
9.99283 *0 
9. 99280 *9 


9+. 99288 *6 
9+ 99286 ·5 
9.992844 
9.99282 3 
9.99280 '2 
9.99278 1 


9. 99286 *0 
9. 99293 "9 
9. 99281 * 

9.992797 
9. 99277 6 
9.99275 *$ 


9. 99235 *3 
9.99283 *2 


19.992811 


9. 99279 "I 
9.992770 


9.99272 ˙9 
9. 99270 *Y 


| 9-99268 7 


9. 99266 *6 
9.992645 


| 9.99262 *5 


| 9- 99274 *9 | 


9.99260 *4 


9.99281 
9.99279 
9.99277 *7 
9.99275 *6 
9.99273 *6 
9. 99271 *5 


9.99278 *8 
9. 99276 ·8 
9.99274*7 
9. 99272 *6 
9. 99270 *'5S 
9. 99268 *4 


9.99276 · 
9.99273 
9+ 99271 * 
9.99269 *7 
9.99267 *6 
9.99265 *5 


9.992734 
9.99271˙3 
9. 99269 2 
9. 99267 *1 
9. 99265 0 
9.99262 *9 


9. 99269 4 


9. 99267 *3 
9. 99265 3 
9. 99263 *2 
9. 99261 *I 


9- 99259 *0 | 
| 999257 © 


— 


9. 99266*3 
| 9- 99264 *2 
9.992621 
9. 99260 0 


9.99258 0 
9. 99255 *9 


| 9+ 99261 *4 


9. 99263 *4 


9- 99259 '3 
9. 99257 *'2 
999255 ˙1 
9992258 


9. 99260 *8 
9. 99258 *7 
9.99256 6 
9.992545 
9.992524 
922925273 


9. 99253 ˙8 


9- 99250 *9 


9. 99248 *2 


9+ 99296*4 
9.992943 
9.99292 2 
9. 99290 71 
9. 99288 0 
9. 99285 *8 
9. 99283 *7 
9. 99281 *6 
9. 99279 ˙5 
9. 99277 '4 
9+ 992752 
9. 992731 
9+ 992710 
9. 99268 *9 
9. 99266 *8 
9. 99264*7 
9. 99262 *6 
9+ 99260 * 


| 9+ 99258 +4 


9+ 99256 *3 
9.99254 *2 
9. 992 52 0 
9.99249 9 


9.99247 8 


9. 99245 7 


5 N 
* « 7 


TABLE IX, Logarithms for r 


* 


6 _ - 21 — 


("a 1 


—_ 


eadily computing the true Diſtance of the Moox from 
the SUN or a Fixed Star. 


= + + 


Horizontal | Apparent Altitude of the Moon's Center. 
Parallax of K 
the Moon. : | 
81 828 4 839 349 $52 $60 
M -| $ | Logarithm. 'Logarithm. | Logarithm. | Logar.thm. | Logarithm. | Logarithm. 
53 | © | 9:99357*7 | 9+99356*0 | 9. 99354*5 | 9.993532 9.99352 19.993512 
| 10 | 9.99355'6 | 9+99353 *9 | 9- 99352*3 | 9+ 99351 'I | 9-99350'0 | 9. 99349*1 
20 | 9.99353 ˙5 | 9+ 99351 '5 | 9.99359 *2 9. 99342 9. 9- 99347 8 | 9- 99346* 
30 [9.993513 | 9-99349'6 | 9.99348 19.993468 | 9.993457 | 9+ 99344* 
40 9.99349 2999347 *5 | 9.993460 9.99344 79.993436 9.99342 *7 
50 | 9-99347 *1 |_9- 993454 |_9- 99343 *9 | 9+ 99342 *6 | 9- 99341 *5 | 9- 99340 *5 
54 09.993450 9.99343 ˙3 9- 99341 '8 9993405 [9.993393 9993384 
19 | 9:99342 *9 | 9- 99341 9.99339. 9- 99333 *3 | 9- 99337 ©2 | 9- 99336 2 
20 | 9.993498 | 9.993390 9.993375 9-99336*2 | 9-99335'l | 9.993347 
30 | 9: 993387 | 9- 99336 *9 | 9+ 99335 *4 | 9.993341 9- 99332 *9 | 9. 99331 '9 
40 | 9- 9933655 | 9+ 993348 | 9+ 99333*3 | 9.993320 9. 99330˙8 9.99329 8 
50 | 9. 99334 *4 | 9- 99332 *7 | 9+ 99331 *2 | 9-99329*8 | 9. 99328*7 | 9.99327 *7 
55 | © | 9.99332*3 | 9-99339*6 | 9.993290 | 9.99327 *7 | 9. 99326*5 | 9.99325*%5 
10 | 9.99330*2 | 9+ 99328 *4 | 9.993269 9.99325 '6 | 9.99324'4 | 9+ 99323 *4. 
| 20 9.99328 119993263 9.993247 | 9+ 99323 4 | 9- 99322 *3 | 9.9932 *3 
30 9.99326 0 | 9-99324*2 | 9.99322 *6 | 9.99321 *3 | 9. 99320*1 | 9.99319 *1 
409. 99323 ˙8 [9.99322 1 9-99320*s5 | 9.99319 2 | 9.99318*0 | 9.99317 *0 
50 | 9+99321 *7 | 9- 99320*0 | 9.993184 | 9.99317 *1 | 9- 99315 '9 | 9.993149 
56 | © | 9.993196 | 9-993t7'8s [9.99376 2 | 9.99314˙9 | 9-99313*7 | 9.993127 
10 | 9. 99317*s | 9.99315 ˙7 | 9. 99314*I [9.993128 9.993116 | 9.99310 6 
20 | 9.99315 '4 | 9.993136 [9.993120 9.99310'6 | 9-99309*s | 9.99308 *5 
39 | 9. 99313 *3 | 9- 99311 *5 9.99309 ˙8 | 9.99308 *5 | 9. 99307 3 9.99306 +3 
| 49 | 9.99311 *1 | 9. 99309 *4 | 9- 99397 7 | 9. 99306 *4 | 9+ 99395 *2 | 9.99304 2 
50 | 9. 99309*o | 9.99307 *2 | 9- 99305 *6 | 9.99304 *2 | 9.99303 *1 | 9. 99302 *1 
57 | © | 9+99306*%9 [9.993051 | 9-99393*5 | 9.99302 *I | 9. 99300*9 | 9. 99299 *g 
to | 9.99304 8 | 9. 99323*0 | 9.99301 *3 | 9.99299 ˙9 | 9.99298 '8 9.99297 8 
20 | 9.99302 *7 [9.99300 9 | 9-99299*2 | 9.99297 *$ | 9. 99296*7 | 9.99295 7 
30 | 9.993006 | 9.99298 8 | 9.992971 | 9-99295*7 | 9-99294'6 | 9.99293 5 
40 | 9. 99298 *5, | 9+ 992966 | 9.99295*0 | 9.99293 *6 | 9- 99292 *4 | 9. 99291 4 
30 | 9.99296 *4 | 9: 992945 |_9-99292'$ | 9- 99291 *4 | 9- 992903 | 9. 99289 *3 
58 9.99294 39.992924 9.992927 | 9. 99289*3 | 9. 99288 *r 9.99287 ˙1 
10 | 9.99292 *1 | 9. 99290 *3 | 9. 99288 6 | 9.992871 9.99286 0 | 9.99285 0 
20 | 9.99290*0 | 9. 99288 *1 | 9.99286*5 | 9.992850 | 9.99283 ˙9 9.992829 
30 | 9.99287 59 | 9.992860 | 9.99284 *3 | 9.99282 ©9 | 9.992817 [9 99280 +7 
40 | 9.99285 ˙8 | 9.99283 *9 | 9.99282 *2 | 9.99280 *7 | 9.992796 | 9.992786 
50 | 9.99283*7 | 9.99281 *8 [9.992801 | 9. 992786 | 9.99277 *5 | 9. 99276 *5 
59 9.992816 | 9. 99279*7 | 9- 99278 ©0 | 9. 99276*S | 9499275*3 | 9499274 *3 
10 | 9.99279 *5 | 9.99277 *5 | 9.99275˙8 [9.992744 9. 99273*2 | 9.99272 2 
20 | 9.99277 *3 | 9.992754 | 9.99273 ˙7 | 9+ 99272 *2 | 9.99271 *1 | 9.992370"1 
30 | 9.99275 '2 | 9-99273*3 | 9-99271'6 [9.99270 ˙1 | 9.992690 | 9.99267 *9 
40 9.99273 ˙1 | 9.992712 | 9.99269's5 | 9.99268 40 | 9.992668 |. 9. 99265 *8 
$0 | 9-99271 ©0 | 9.99269 *1 | 9. 99267 *3 | 9.99265 *9 | 9.99264*7 | 9. 99263 * 
60 | 9 9. 992689 | 9.992659 | 9.99265 2 9. 99263 *8 | 9.99262 *5 } 9.99261 *5 
10 | 9.99266 *8 | 9.99264 '8 | 9.99263 1 | 9.992616 | 9. 9926044 | 9.99259 7 
20 | 9.99264 *7 | 9.99262 *7 [9.992610 | 9.99259*S | 9.99258 53 | 9.99257*3 
30 | 9. 992626 | 9.992606 | 9.99253*8 | 9.99257 *4 | 9-99256*t | 9.99255 ˙1 
40 | 9.99260 *4 | 9. 99253's | 9.99256*7 | 9-99255*2 | 9.992540 | 9.992530 
30 | 9: 99258 *3 | 9: 99256 *3 | 9- 992546 | 9- 99253 *t | 9-9925r*9 | 9.992508 
6x | 09.992562 [9.992542 9.99252 *5 | 9.992310 9.99249*7 | 9+ 99248 *7 
ro | 9.992541 | 9.99252 *1 | 9.99250*3 | 9.992488 | 9.99247 6 | 9.99245 5 
20 | 9.992520 | 9.99250*0 | 9.99248 2 | 9.99246 *7 | 9. 99245*'5 | 9.99244 4 
30 [9.992490 | 9.99247 '9 | 9.99245 1 | 9.992446 9.99243 *3 | 9- 99242 *3 
49 | 9. 99247'8 | 9g. 99245 *7 | 9. 99244*9 | 9.99242 4 9. 99241 *'2 | 9. 99240*'1 
50 | 9.99245'6 | 9.99243 *5 | 9.99241 '$ | 9.99240 *'3 | 9.992391 | 9.992380 
62 „% 9 99243''S | g- 99241 *5 9.99239 7 | 9+ 99238. 2 | 9.992369 | 9.99235 8 
| | 


B 1 OO 


the SUN or a Fixed Star, 


TaBLt IX. Logarithms for readily computing the true Diſtance of the Moon from 


| Horizontal | Apparent Altitude of the Moon's Center, 
mw. Parallax of | _ — — 
Ne the Moon. 7 EY 
| L » $79 382 89 | go? 
10 M } $S Logarithm. Logarithm. Logarithm. ""Logarihm.” 
| {i 14 53 } 0 9- 99359 *5 9- 99349 9 9. 99349 7 9.99349 5 
4 eee ee 9.993475 9+ 99347- 4 
| 1% $20] 9-9934b's | 9.993456 9. 99345 4 9.993432 
1449 13 9- 99344's | 9-99343's 9- 99343 *2 9-99343˙1 
ö | 78 | 49 9.99341 9- 99341 *3 9. 99341 *1 9-99349 * 
1115 150 [9.0339 1  9-99339*2 9.99328 · 9 9.99338. 
VEE | * „ 9-993377 | 9-99337 1 9+ 99330 5 9- 99339 *6 
W CE =0233Þ |} _ Day 9+ 99334 *6 9.993345 
145 120 9.993334 [ 9-99332'8 9.99332. 5 9+ 99333 *3 
14 130 9.99331˙3 9.99330 *6 9.993303 9.99332 *1 | 
1 4⁰ 9.99329 9.99328 8 9. 99328 2 9.9935 0 } 
; | Ie g9-993270 9.90326 ˙4 9- 99326'r { 9.993258, 
| | 55 0 9.99348 | g.99324'2 9.993239 9.993237 
* 9.993227 [99932271 9- 99321 '$ 9.993215 
20 9.993205 [999319 9.993197 9+ 99319 4 
30 9.99318˙4 [999377 9.99317 ˙5 9.993172 1 
40 9.99316˙3 { g-g9315'6 9.993154 9- 99315 *1 
| 50 9- 99314 *1 9. 99313 *5 9- 99313 *2 9. 99312 9 | 
55 0 9.99312 0 9.993114 9. 99311*1 9.99310 * 7 
{ 10 9. 99309 8 | 9. 99309 2 9. 99309 0 9.993587 3 
p20] 9.99377 9.99307 · 7 9.993068 9. 9930b *5 1 
30 9.99305 6 9. 99304 ˙9 9. 99304 *7 9. 99304 '4 4 
| 42 9- 99303 *4 9- 99302 ·8 9+ 99392 *5 9. 99302 *3 | 
50 9. 99204 *3 9- 99 3OO *7 9- 99300 '4 9. 939300 "I A 
57 ] 9 9.99299 1 9.99298 5 9.99298 2 9.99298 · 0 1 
| 70 9.99297 0 9.99296 44 9.99296 1 9.99295 1 
19 9-992949 9 99294 *3 9. 99294*0 9. 99293 * A 
t 9.99292 1 9.99291 *8 9- 99291 *7 * 
140] 9-99290'6 9.99290 · 9.992897 9.99289 5 2 
] 59 9. 99288 «5 9. 99287 *9 9. 99287 *6 g- 99287 '4 2 
33 1 0] 9-99286'3; 9. 99285*7 9- 99285 4 9. 99285*3 A 
122] 999284 9. 99283 *6 9. 99283 *3 9. 99233 *1 A 
] 20 9. 99232 *« 9. 99281 *4 9.99281 *2 9-99281 *0 1 
132] 9.9927 { 9-99279'3 9. 99279 * 9.99278 ·8 I 
[42] 999277 9.99277 9- 99276 3 9-99276*7 F 
1594 9-99275*7 9. 99275 *O 9. 99274 * 9- 99274 *6 x 
e e 
| «99271 '$ {| 9-99270*7 « 99270'S . 9-99270'3 || 
| 20 9.99269 *3 | 9.99268 *6 9. 99268 +3 9.99268 2 
13⁰ 9+ 99267 *1 | 9. 99266 ·4 9. 99266*2 9. 99266 *0 | 
142] 9-99255'0 | g9.99264*3 9+ 99264*0 9- 99263 *9 4 
o 9. 99262 9 9. 99262 *2 9. 99261 *9 9.99262 *7 
+ bo 1 ay i 9.99260 *0 9+ 99259*7 9- 99259 *6 
10 9.99288 · 9.99257 *9 9. 99257 0 9+ 99257 4 
20 9. 992 56 5 9.99255 ˙8 9-99255'5 9- 99255 *3 
39 9. 992543 9.992537 9.99253 *3 9.99253 1 
40 9.992522 9.992515 9-99251 *2 9. 9925150 
—j_52]___9- 99250'1 9- 99249 *4 9- 99249 *O 9- 99243 '8 
61 ] © 9.99247 9 9.99247 2 9.9924 *g 9.99246 7 
101 999245 5 9.99245 1 9.992448 9+ 99244 5 
| 20 9 99243 *6 9.99243 ˙0 9.99242 *6 9- 99242 *4 
| 3© 9.992418 9.992408 9.992405 9+ 99240 *2 
40 9.992393 9. 992.38 *7 9.99238 *3 9. 99238 *1 
504 9.992372. 9. 992.36 *6 9. 99236 *2 9. 992359 __* 
v2 | © 9.99235 *0 9- 99234 '4 | 9.992540 | 9-99233's 
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32 Numbers z = Numbers 
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9 5 8 8 

74 3 257 12 073 
53 4 158 134 O,2 
3'l 5 153 I4;] 0,2 
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6 7 20 0,1 
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N ws | The Moon's Horizontal Parallax. 
Alt. $3*[ 541_sS"[_56"[ 57'| 58" |_59* | 667 | 61*| 62. 
D. M. M. M.] M. M. M. M. M. NM. N. 
05354555657 | 53 | 59 | 60 | 6r | 62 
S| 53] 54] 55] 56] 57 | 58 | 59 | 60 | 6r | 62 
10 | 52153] 54] 55| 56] 57 | 58 | 59 | 60 | 61 
15 5152535455 5657 | 58 | 59 | 60 
18 50 | 51] 52] 53] 54] 5s | 56 | 52 | 58 | 59 
20 | 5o | 5t| 52 | 53 | 54 | 54 | 55 | 56 | 57 | 5» 
22 | 49|50|51| 52| 53] 54 [55 | 56 | 56 | 57 
24 [48 [49] 50 | 51 | 52153 [54] 55 | 56 | 57 
26] 47 [45] 49 |50|5r| 52 | 53 | 54] 55 | 56 
28 | 47 | 45 49 | 49 |_50 | 5r | 52 | 53 [| 54 | 55 
30 4647484849 50 |5r |] 52 | 53 | 54 
32454647 [47 [43 [49 50 | 51 | 52 | 53 
34] 44] 451] 46 1] 46 [47 1] 48 [49 |] 50 | 51 | 52 
36 143 |] 44] 44] 45]456]47 [43 ] 48 | 49 | 59 
38 | 42 | 43 [43 | 44] 45] 46 | 46 | 47 | 48 | 49 
404% 41 | 42 | 43 | 44 | 44 | 45 | 46 | 47 |] 45 
42 | 39%40 | 41 | 42 | 42 | 43 | 44 | 45 | 45 | 46 
44 | 38 |] 39 | 49 ] 49] 41 [| 42 | 42 F 43 | 44 | 45 
46 | 36] 37] 335] 39] 4040 4 | 42 | 42 | 43 
43135136137 [37] 33 | 39 | 39 | 42 | 41 | 42 
50 343535363737 [33 | 39 | 39 | 49 
Sr] 33] 34] 35 | 35] 36 [36 [37 | 38 | 38 | 39 
$2 | 32] 33] 34 | 34 | 35 | 36 [38 | 37 ] 33 } 39 
$3] 31] 32] 33] 34] 34 | 35 435 | 36 | 37 | 35 
543132 3233333435 | 35 [3637 
55303131 323333 [343435 [36 
56293033132 32 [33] 34 | 34 | 35 
5728129303031 32 [32] 33 | 33 | 34 
58 | 28 | 29 ] 29 | 30 3031 [31 | 32 | 32 | 33 
59 | 27 | 28 | 28 | 2g | 29 | 3o 32 | 31 | 3! 2 
60 | 26 | 27 | 27 282829 2930 | 3o | 30 
61 26 2627 [27] 28] 28 ] 29 | 29 | 3o | 30 
62 | 25 2526262727 | 25 | 28 | 29 | 29 
632412425 [25 [26 26 | 27 | 27 | 28 | 28 
64 | 24 | 24 | 24 | 24 | 25 | 25 | 26 | 26 | 27 | 27 
65 | 23 |] 23 | 23 | 24 | 24 | 24 ] 25 | 25 | 26 | 26 
66 | 22 | 22 | 22 | 23 | 23 | 24 | 24 | 24 | 25 | 25 
67] 21 ]21|21f 22 | 22 | 23 | 23 | 23 | 24 | 24 
68] 20]J2o0j|2rj2r]21]22 | 22] 22 | 23 | 23 
69 | 19] 19 | 20 F 20 20 er | 21 | 21 | 22 | 22 
70 18 18 9 19 19 2020 | 20 [| 21 | 21 
711818181819 | 19 | 19 | 19 | 20 | 20 
7217171717118 18 [18 | 18 | 19 | 19 
73161616 | 16 17 | 17 | 17 | 17 | 18 | 18 
74 | 15 | 15] 15 [15 16 16 [16 | 16 | 17 | 17 
75] 14 | 14 | 14 | 14 | 15 | 5 | 15 | 15 | 16 | #6 
76 | 13 | 13 | 13 | 14 | 24 f 14 | 14 | 14 | 15 | 15 
77 | 12 | x2 | 12 | 13 f 13 | 13 | 13 | 13 | 14 | 14 
72S | 11 | rr | rx | 12. þ 12 12 | 12 | 12 | 13 | 13 
79 wfiolroſjir] rr] It 11 | ir 12 | 12 
* 9 10101010 0 10 [ 
I 8 10 | 10 
82] 717 5 ; ; 8 ; ; 8] 9 
SS 1717171 7] + EET EETED 
+ CL EG C3 CG Gf 6 6 $ - 6 7 
3 $1 $1 $4 $1 5] $I 
$61 4] 4] 4] 4] 4] 4] 4] 4] 4] 4 
TS] SE 3] If SHES ISS 
22] $9071 2] af a RT SSN 
T.245 21 ak 25+ 1 I I I 1 
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TABLE XIII. For computing the Effects of Parallax on the Moon's Diſtance fron 
the SUN or a STAR by Mr. LyYons's Method. | 


Apparent Diſtance, | 


48 | 
<= | Add the Difference of the two Numbers taken out of this Table, if the Apparent Dif- 
is tance is leſs than goꝰ, and ſubtract it if above. 
_ . a 
IVC | 3 ' 
2 2 8 10? | 11®] 12% 13%] 14] 15 16 17 | 18] 19®] 20] 21% 229! 230 24®] 25® 
M Wo 4 4/ 4 ” a 47 4 ” 4 ” #1 7 a —— r 77 
5 nl nh +l 12] tl af of olsef:el »t#. of 5 
8 7 „e „ 1 1 1 1 1 
„„ 4 +63] 13 23 81 27 af a] 81 27 © 2:76 
J SI $1 Fr *+1 41 31 31 3} 3 $4 210 Bf 2 | i 
12 SIS SET , e 30 $1 31-6118 
r $4 $9 41 61 41 03 87-3] 3 3:8 
Sj; 71 1 *1 F1 #1. 63 $1 51} SE 81 $1] 4178 
I5 io TEST] 7 EE KIA I BE $1 64:6 1.6 
SITS | SI 1 31 1 91 971 0% OF OY SG) 5 CS 1:3 
17 il 22 jr of of $ „„ 93 94% 6 $ | 
18 16 | 14 | x3 | 12 | 11 | 1o | 10 © 81. 9 7 6 ; 
I9 18 1615 [1413 [12 10109 8] 8 8 7 T.l 7 
20 | 20| 18 | 16] 15 [: | 13] 12 [rr xn of gf gf 9 6 3:9 
21 22201817 [1 1413 21211 xo 10 10 go | go | 8 
22 | 24] 22 J zo | 18} 17 [16] 15] 14] 13f 12] 12 [ar [10109 
2: | 26] 24] z22 | 20 [18 716 [15 [14 [1413 [12 | 111 | 12 | 10 | 16 
24 29 | 26] 24 | 22 J2o [19] 18] 17] 16] 15] 14 | 13 | 12 | 12 | 12 | 10 
25 [31] 28] 26] 2422 [21 ſig] 18] 17] 16 15 [41312 [12 | x 
26 3431 2826242221 19] 18] 19] i6][ 15 | 14] 13 13 12 
27 [36] 33] 30 [28 2624222191817 16 15] 15 | xg | 13 
28 39 | 35] 32] 30 28 26 242221 2019 18 17 [16 14 
29 423834 3230 28 25 [2422212019 1817 |i I 
39 | 45142 | 37 | 34 | 32 | 29] 27 | 25] 24 | 22 [z1 20 [19 18 [ hn 
31 4844393734 3r 292725 [2423 [22 | 21} 19 | 18 
32 5146 4239 36 333129 27 [25 [2423 [2221 | 20 
33 544944383533 [312927 [25 [242322 | ar 
345752743835 33312927 [25 | 24 | 23 | 22 
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the SUN or aSTaR, by Mr. LYons's Method. 


TABLE XIII. For computing the Effects of Parallax on the Moox's Diſtance from 


Apparent Diſtance. 


8 » 
\S I 


4.4 

8 Add the Difference of the two Numbers taken out of this Table, if the Apparent Diſ- 

＋ tance is leſs than 990, and ſubtract it if above. 

73 77 e 

25 % | 282 fag? 3031 3a 33435 337%] 385 

as” #4 74 4 ” 4 77 ” 4 ” PF" - | ” | 40 44 
5 2 0 o | © 0 0 O © o 0 0 o o 
3 I I I t I I I I I I 0 ©) 
Io 2 2 SC: 4 I I I I I r 128 I I 
11 2 2 2 2 2 2 2 1 I I I I 
12 3 2 2 2 2 2 2 2 2 2 2 I I 
13 3 3 3 3 2 2 2 2 2 2 2 2 2 
14 4 3 3 3 3 3 3 = 2 2 2 - - 
. 4 4 4 3 3 WV. 3 3 3 2 — 
1 „ieee 3 | 3 ker 2 
17 F I FF iT. 4 7 4 4 4 4 3 3 3 
18 , ESESEEC _ 3 
MERE EE ESEEES. _- - 
20 | 7 e S. © 6-2 © | £ 5 5 114 4 
21 8 7 7 7 7 6 6 6 6 5 5 5 5 
22 9 8 8 7 7 7 7 6 6 6 6 51 
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,,, ͤ 7 | 72 | 2. Rn” 6 
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26 Ja | 1t {| 2x 10 | 10 9 9 9 9 8 1 7 
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TaBLe XIII. For computing the Effects of Parallax on the Moox's Diſtance from 
| the SUN ora STAR, by Mr. Lyons's Method. 
22 Apparent Diſtance. 
E A Add the Difference of the two Numbers taken out of this Table, if the Apparent Diſ- 
E 3 42 tance is leſs than goꝰ, and ſuhtract it if above. 
=> UV , 
e. 
2 2 88 42” 43* | 44® 47* [48 | 49? | 50 si 
— ( 4 
1 - | 77 mm 44 77 77 77 77 ” 75 7. 7. mw 
ö 2 2 O O O o O O O O O O O. 
0 © O © 0 o o 0 o 0 © o o 
to I I I I I t I I I I = OK. © 
"= 27” I I I I I I I I I 4% i. 0 
12 I I I I I I I I I I I 0 © 
I3 2 2 2 2 2 I 1 1 1 1 1 1 1 
14 2 2 2 2 2 2 2 1 1 1 1 T I 
15 2 2 2 2 2 2 2 2 2 I I I I 
10 2 2 2 2 2 2 2 2 2 2 2 2 1 
17 3 3 3 3 3 3 2 2 2 2 2 2 2 
18 3 ©2749 3 3 3 FEB TY x 2 2 * 
19 + 3 3 3 3 3 3 3 3 3 3 3 3 
20 4 4 4 4 3 3 3 3 LEES 3 3 
21 5 4 4 4 4 | 4 4 + + 3 3 3 3 
22 5 5 5 5 + 4 + 4 3 3 3 3 
23 5 5 5 5 5 5 4 ” 4 + + 3 3 
24 | 6 6 6 6 5 5 5 5 s$ 32 4 4 4 
e nen + 4 
26 7 7 7 1-4 6 6 4 S + $9 5 5 oe 5 
27 8 7 7 7 7 6 6 6 6 5 5 5 5 
23 8 8 3 7 7 7 7 7 6 6 6 
W ͤ r SMS 
„ n 6 6 6 
31 10 | 10 | 10 9 9 8 8 8 8 7 * 7 6 
Law jw jo wl . lol eſe |] 7 7 6 
2 23-320 j 20/420 j rw [10 9 9 8 8 7 2 7 
iS Tn ji fro jw jw Jo j-o | 2 $ 8 7 
rin 3 xe Jr oj 20. | no 9 9 $ 8 8 
36 13 I3 13 12 11 11 11 11 10 o 9 — 9 
37 14 13 13 12 12 11 11 11 to 10 10 10 10 
„ us 2g r 11 11 11 
39 16 | 15 31S EW: a 4 23 12 12 11 11 
40 17 16 16 Is 15 | 14 14 | 14 | 13 I3 12 1.305 = 
41 „ „ D e 13 12 12 
„„ 1158 1268 13237 1 x6 Roc eee 13 13 13 
43 20 | 18 | 18 2 | 16 16 | 15 | 16 14 | 14 13 13 13 
44 20 19 19 8 [17 | 16 16 | 16 | 15 | 14 13 T3 13 
45 21 ie 17 n 14 14 13 13 
46 | 22 [21 | 20 19 | 19 | 28 | 18 | 17 [16 15 14 | 14 14 
47 | 23 [22 | 22 [21 | 20 20 | 19 | 18 17 | 16 I; 15 15 
48 | 24 [23 23 22 22 [21 20 19 18 17 |} 16 16 16 
49 26 24 | 24 | 24 | 23 22 | 21 | 20 | 19 18 17 17 17 
co. 127 j26 | 26 e z 22 2 | ao 9 18 18 18 
$1 1258 [| 27 | 26 | 25s | 24 [23 | 22 { 22 (| ar | no 19 18 18 
52 | 29 | 28 | 27 | 26 | 25 | 24 | 2 22 | 22 | 20 19 19 18 
$3 43 30. 1 29 1 65 187 nens 1 248 | 223 1 an e 20 I9 19 
54 31 30 29 28 | 27 | 26 | 25 | 24 | 23 | 22 21 20 19 
eee. 20 
56 33 | 32 31 | 30 | 29 | 28 | 27 26 | 25 | 24 | 23 | 22'] 81 
57 133 133 | 32 [| 3t | 30 29 | 28 | 27 | 26 | 25 24 23 22 
58 | 36 | 35 | 33 | 32 | 3: | 3e | 29 | 28 | 27 | 26 25 24 23 
17 199 I019 Im nj 5 |= 28 | 27 26 25 24 
i199 137 35136123 [22 [31 [ao Jan {a {27 | a | as 
er (40 138 136 | 35 | 234 | 33 | 32 | 31 {30 [2g | 28 | 27 | 26 
62 [41 438 [36 | 35 [34 [33 [32 31 [ao | 29 | 28 | 27 
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the SUN or a STAR, by Mr. LYons's Method. 


TaBLE XIII. For computing the Effects of Parallax on the Moon's Diſtance from 1 


82 Apparent Diſtance. 
t Diſ- =A | Add the Difference of the two Numbers taken out of this Table, if the apparent Diſ- 
ol tance is leſs than goꝰ, and ſubtract it if above. . 
— —vt — — — a — — — 

88 

519 83 8 52 | 532 | s | 552 | 562 | 57* | 58? | 59® | 60® | 65® OR 05 
. * 2 * 120 | 115 filofro:fiocl gs | go 
a M a | ” 77 a | IB 4 i, i4 77 7. 7. #1 4” m . 
0 P 0 0 918 0 0 olojojolo 
o ; 0 0 o o o o 0 O 0 0 0 10olJo lolo 
0 e 0 O O O O * 4.48 0 0 990120 
17 11 o 0 0 0 0 0 0 KD o ooo 
6 12 „ o 0 o o 0 © ooo lo 
I 13 2-3-4 I I I I I o 0 o oftaſojo]o 
I 14 1 1 1 1 1 I I I I 1 0 100 Jo 
1 15 1 1 1 1 1 1 1 14 1 r | oJojolo}lo 
2 I 16 I I I I I I I 1 I I olojo{lo]o 
2 17 2 2 2 T I I I _— I ojfojojloleo 
2 18 2 2 2 2 2 2 2 2 2 I t{iojJoj{olo 
3 19 3 2 2 5 2 2 2 2 2 I rt1jo]olo|lo 
3 20 3 2 2 o 2 2 2 2 2 I 1110040 
115 21 3 3 3 2 2 2 2 2 2 I t|i{ſoſo{]o 
Job 22 3 3 3 3 3 3 - 2 2 2 111000 
3 23 3 3 3 2 == 3 2 2 1|1lo{o{o 
4 ö 33451 3 3 3 - 3 3 2 ij[r}ifoſo 
4 . 25 4 ++ — 3 3 3 1 3 2 EAREIASE 
5 1514141414] 3|3] 3 | SITES 
5 27 5 5 5 + 4 | 4 4 SF 9 3 een 
6 , 5] 4 | 4 | 4 | SHR 
6 ww Je SES SEES | 4 1 4 1 4] SITES 
6 A Wa” 14 5 5 4 | 4 | 4 | 4} 312][1Jojo 
6 i fel s Is SES] ST] Ss | s | 4 | SILLY 
"= [6 [es SES SS] 5 | 5 | s | TESTS 
7 SELLERS MED $15 | 35 |S | EF 
7 34 7 6 6 6 6 5 5 5 + 4421100 
8 35 8 7 7 g 6 6 6 6 5 4 4121100 
1 n TIN 43277 
9 3 7 | 5 4] 3 110 
10 ,, ESRC ___ 
11 38 10 10 9 7 = 8 8 «Y 7 5 36 0 
ir bY BE: ud”. 9 9 9 8 S234 5 41312110 
12 1 neee . 8 8 6 5312121 
—| 7 I gr: j 22 136 {nn Ln Haw I i 9 9 8 6 FZ 
| 13 42 12 12 11 11 10 10 9 g 9 7 ELLE EC. 
| 43 I2 12 11 It 10 10 9 9 9 7 51412110 
| 6 im I rr FE EE LT EM 9 9 7 614121120 
x of 45 13 12 1 ME... e e 1} 9 | 9 6544210 
1. Der ee 71513 r -v 
o-1 260 1 jos FO ET LF 2 {| ns #10 8 715131140 
; , Tn 3 290-] 12 j 21 os { 7]5]3]a2þ0 
ö r eee 9e 
. 50 17 16 15 1 5 14 13. [13 12 | 12 10 8644210 
12 31 7 [ | x6 lig [| ns | us | 24 i fra ee 
) „„ | 25 1 34 | 24 | 3 12 816141210 
) 16 | 16 | 1 14 | 14” | 13 to 816141210 
2 7 11 «8 1 2s [| 2 9ol17]14]}z]o 
I 58 ME | x0 | i 912142] 
Vi 18 | x9 | 16 | 16 | 15 | 15 | 12 9752 1% 
; 22 FE: BE: MEI I2 917151210 
4 20 | 19 | 18 | 17 | 16 | 1 131107520 
5 21 | 20 19 18 17 11 i TISISTEO 
6 22 21 |20 | 19 f 18 | 18 14 [8182 
7 23 22 [zt | 20 | 19 n |} 15 E ie 
8 23 | 22 | 21 a0 | 9 % | I2 | 9163 | © 
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TABLE XIV. For turning Degrees and Minutes into Time, and the contrary. 


N 
D | HMI D IH M | D H M 
M] MSUY MIM S MIM S 
I o. 4 61 | 4 4 |] 121 | 8. 
2 ©. 8 62] 4. 8 || 122 | $. 
3 o. 12 63 4.12 123 8. 12 
4 o. 16 || 64 4. 16 || 124 8. 16 
5 o. 20 || 65 | 4. 20 || 125 | 8.20 
6 o. 24 66] 4.2 126 | 8.24 
7 o. 28 67 | 4-2 I27 8. 28 
8 o. 32 68 | 4. 32 || 128 | 8.32 
9 o. 36 f 69 | 4. 36 |] 129 | 8.36 
to o. 40 70 | 4-40 || 139 | 8.40 
II o. 44 71 | 4.44 || 131 | 8.44 
I2 0.48 72 | 4-48 || 132 | 8.48 
13 | 0.52 | 73 | 4-52 || 133 8. 52 
14 | 0.56 || 74 4-56 || 134 | 8.56 
15 nene 
16 I. 4 76 |] 5. 4 j| 136 | 9. 4 
17 * . 1 . $ 
18 1. 12 [ 738] 5. 12 || 138 9. 12 
19 1. 16 79 |. 5-16 || 139 | 9-16 
20 1.20 || 80 | 5.20 ||] 140 | 9-20 
21 1. 24 || 81 | $5.24 || 141 | 9.24 
22 1. 28 || 82 5. 28 |] 142 | 9.28 
23 I-32 || 83] 5-32 || 143 | 9.32 
24 1.36 || 84 | 5. 36 |] 144 | 9.36 
25 1.40 |} 85 5. 40 || 145 | 9.40 
26 1. 44 || 36 5. 44 || 146 | 9.44 
27 1.48 || 87 | 5.48 |] 147 | 9.48 
2 T.52 || 83 | 5.52 || 148 | 9.52 
29 | 1.56 | 89 | 5-56 || 149 9.56 
30 2. 0 go | 6. © || 150 | Io, c 
31 2. 4 91 6. 4 || 151 | 10. 
32 2. 8 92 | 6. 8 || 152 | 10, 8 
33 2.12 93 | 6.12 || 153 | 10.12 
34 2.16 94 | 6.16 |] 154 | 10.16 
35 2. 20 95 | 6.20 |] 155 108. 20 
36 2.24 96 | 6.24 || 156 | 10,24 
37 2.28 97 | 6.28 || 157 | 10.28 
38 2.32 [98] 6.32 || 158 | 10. 32 
39 2.36 99 | 6.36 || 159 | 10.36 
40 2. 40 || 100 | 6.40 || 160 | 10.40 
41 2.44 || 101 | 6.44 || 161 | 10.44 
42 2.48 || 102 | 6.48 || 162 | 10.48 
43 2.52 || 103 | 6.52 || 163 | 10. 52 
44 2.56 || 104 | 6.56 || 164 | 10. 56 
45 2 11. 
46 4 II. 4 
47 8 II. 
48 11. 12 
49 11. 16 
50 IT. 20 
51 11.24 
52 11. 28 
53 11. 32 
54 11. 36 
55 It. 40 
56 11.44 
57 11. 48 
58 IT. 52 
59 11. 56 
60 12. 
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TABLE XV. Proportional Logarithms. 


h 4 


o 1 


n 


h 4 


o9 O2 


3 


bl 


O © EumÞbw 0 oy 


4- 0334 
3.7324 
3.5563 
3.4313 
3.3344 
3.2553 
3.1883 
3.1303 
2.0792 


2.2553 
2.2481 


2.2410 


2.2341 
2.2272 
2.2205 
2.2139 
2. 2073 


2. 2009 
2. 1946 


1.9542 
I. 9506 
1. 9470 
1.9435 
1. 9400 
I. 9365 
1.9331 


1. 9296 
1.9262 


I. 9228 


3.0334 
2. 9920 
2. 9542 
2. 9195 
2, 8873 
2.8573 
2. 8293 
2. 8030 
2.7782 


2.7546 
2. 7324 


2.7112 
2. 6910 
2. 6717 
2. 6532 


2.6355 
2. 6184 


2. 6021 
2. 8862 
2. 5710 


27 5563 


2. 5420 
2. 5283 
2.5149 
2. 5019 
2.4893 
2.4771 
2.4652 
2.4536 


2.4424 


4313 
4206 
4102 
3999 
3899 
3802 
3706 
« 3613 
3522 
3432 


DDr 


2. 3344 
2. 3259 
2.3174 
2. 3091 
2. 3010 
2. 2930 
2. 2852 


2.2775 
2. 2700 


2.2626. 


2.2553 


2. 1883 
2.1821 
2.1761 


2.17 


2.1642 
21584 


2.1526 


2.1469 
2. 1413 
2.1358 

2. 1303 


2. 1249 
2.1196 


2. 1143 


2. 1091 
2. 1040 
2. 0989 


| 2.0939 


2. 0859 
2.0840 


2.0792 


2.0744 
2.0696 


2. 0649 
2.0603 
2.0557 
0512 
- 0466 
- 0422 
0378 


da 


0334 


0291 
0248 
. 0206 
0164 
0122 
2. 0081 
2, 0040 
2. 0000 


Ba HBNWNWNSOo DS 


1. 9960 


1.9920 
1.9887 
1. 9842 
9803 
9765 
9727 
9639 
9652 
9615 


2522 


1.9542 


1.9195 
1.9161 


1. 9128 


1. 9096 
1. 9063 


of 4 
1.5999 
1. 8967 


1. 8935 


1. 8904 


1.8873 


I. 8342 


"3. 88x71 © 


1. 3781 
I- 8751 
1. 8720 
1. 8690 
t. 8661 
1. 8631 
1. 8602 


7686 
7662 
7639 
. 7616 
7592 


00 
1 
1 
1 
1. 
1 
1 
1 
1 
1 
1.7570 


1.7546 


I. 7524 
Is 7501 
r. 7478 
I. 7456 
I. 7434 


1.7411 
1.7389 


1. 7368 


— 


I. 7324 
1. 7302 
1.7281 
1. 7259 
1. 7238 
1. 7216 


1.7195 
1.7175 


1.7153 
1.7133 


„J HH — HH — — HH — — 
= - 2 JJ y ⁊ 


h 7 


| o - 


I. 4771 
1.4759 
1.4747 
1.4735 
1.4723 
1.4711 
t. 4699 
t. 4687 
1. 4676 


1.4664 
1. 4652 | 


I. 4640 
1. 4629 
1. 4677 


1. 4605 


1.4594 
1. 4582 
1.4571 
1.4559 
1.4548 


h * 
og. of 
1. 4102 
1. 4081 
1. 4071 


1.4060 


I. 4050 
I. 4040 
1. 4030 
1. 4020 
1. 4010 


1. 3999 
1. 3989 
1. 3979 
1. 3969 
1. 3959 
1. 3949 
1. 3939 
I. 3929 
1.3919 
1. 3909 


h , 


9 F 


1.3522 
1.3513 
1.3504 
1.3495 
1. 3486 
1.3477 


1. 3468 


I. 3459 
I. 3450 
I. 3441 


I. 3432 
1.3423 
1.3415 
1. 3406 
1. 3397 
1. 3388 
1.3379 
1. 3370 
1. 3362 
7.3363 | 


178573 


1. 8544 
1. 8516 


1. 8487 
1. 8459 
1. 8431 
1. 8403 
1. 8375 
I. $347 
1.8320 
1. 8293 
1. 8266 
1. 8239 
1. 8212 
1. 8186 
I. $159 
1.8133 
1.8107 
1. 8081 
1. 8065 


1. 7112 
1. 7091 


1. 7071 
I. 7050 
I. 7030 
I. 7010 
I. 6990 


1. 6969 


I. 6949 
1. 6930 


1.4536 


1.45² 
1. 45173 
1. 4502 
1.4491 


| 1+ 4479 


1. 446 
1.4457 
1. 4446 


1. 4435 


I. 4424 
14412 
1.4401 
7. 4390 
1.4379 
1. 4368 
14357 
I. 4346 
1.4335 
t. 4225 


1. 3899 
8 
1. 3880 
1. 3870 
1. 3860 
I. 38 50 
1. 3841 
1.3831 


1.3821 


1. 3812 


ww 


I. 3344 
1. 3336 
1. 3327 
1. 3318 
I. 3310 
1. 3301 
1. 3293 
1.3284 
1. 3275 
I. 2267 


1. 6910 
1. 6890 
1. 6871 
1.6851 
1. 6832 
1. 6812 
1.6793 
I. 6774 


1.6755 
1. 6736 


1.4313 
1.4303 
1. 4292 
1. 4281 
1. 4270 
I. 4260 
I. 4249 
1. 4238 
1. 4228 


1.8030 
t. 8004 
1. 7979 
1. 7954 
1.7929 
1. 7904 
1. 7879 
I. 7855 
1.7830 
1. 7805 


1.6717 
1. 6698 
1. 6679 
1. 6660 
1. 6642 
1. 6623 
1. 6605 
1. 6587 
1. 6568 
1. 6650 


1. 7782 


1.653 


; 


— —— —p—ꝛ—-¼ —— — 
. * * 


35 
21808 
— 12 


1. 4206 
1. 4196 
1.418 5 
1.4175 
1.4165 
I. 4154 
I. 4143 
1.4133 
1.4122 


1. 4112 


1. 4102 


1. 3802 
1.3792 
1. 3783 
1.3773 
1. 3763 
1. 3754 
1. 3745 
1. 3735 
1. 3725 


3716 


I 

I. 3706 
1. 3697 
1. 3688 
1. 3678 
1.3669 
1. 3660 
1. 36 50 
1. 3641 
1. 3632 


1. 3622 | 


1. 3613 
I. 3604 
1. 3595 
1. 3585 
1. 3576 
1. 3567 
2+ 3558 
I. 3549 
I. 3540 
I. 3531 


1. 3259 
1. 32 50 
1. 3241 
13233 
13224 
1.3216 
I. 3208 
13199 


1.3191 


I. 3183 
1.3174 
1. 3166 
1. 3158 
1.3149 
1. 3141 
1.3133 
1. 3124 


1. 3116 
1. 3108 


1. 3099 
1. 3091 
1. 3083 
I. 3075 
1. 3067 
1. 3059 
I. 3050 
I. 3042 
1. 3054 
1. 3026 
1. 3018 


1.3522 


1. 3010 
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TABLE XV. Proportional Logarithms. 
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1 ST 1h * a "Fa © n r 
8. 
£ - „ ein] twjeeun]o oj] WITTE IF 
, 3522 © | 1. 3610 | 1.2553 | 1.2139 | 1-1761 | 1.1413 | 1.1091 | 1.0792 | 1.0512 | 1.0248. 
3513 r | 1. 3002 1. 245 | 1.2132 | 1. 1755 | 1.1408 | 1.1086 | 1.0787 | 1.0507 | 1.0244 
, 3504 2 1.2834 1. 2538 | 1.2125 | 1.1749 | 1. 1402 [f. 1081 | 1.0782 | 1.0502 | 1.0240 
3495 31. 2986 | 1.2531 [2.2119 | 1.1743 1. 1397 1. 1076 | 1.0777 | 1.0498 | 1.0235 
3486 4 1.2978 1. 2524 | 1.2112 | 1. 1737 | 1.1391 . 1071 | 1.0772 | 1.0493 | 1.023t 
« 3477 5s | 1.2970 | 1.2517 | 1.2106 | 1.1731 | 1.1385 | 1. 1066 | 1.0768 | 1.0489 | 1.6227 
3468 6 | 1. 2962 | 1.2510 | 1.2099 | 1. 1725 | 1.1330 | 1.1061 | 1.0763 | 1.0484 | 1.0223 
* 3459 7 | 1.2954 | 1.2502 | 1.2093 | 1.1719 | 1.1374 | 1-1055 | 1.0758 . 480 | 1.0218 
+ 3450 8 | 1.2946 | 1-2495 | 1.2086 | 1.1713 | 1.1369 | 1.105c | I.0753 1. 0475 | 1.0214 
« 3441 9 1. 2929 t. 2488 | 1. 2080 | I. 1707 1. 1363 1. 1048 — t. 0471 | 1.0210 
« 3432 10 | 1.2934 1. 2481 | 1.2073 1. 1701 | 1.1358 | 1.1040 | 1.0744 | 10466 | 1.0206 
+ 3423 11 | 1.2923 | 1:2474 | 1.2067 | 1.1695 | 1.1352 | 1.1035 | 1.0739 I. 0462 | 1.0201 
+ 3415 12 | 1.2915 | 1.2467 | 1.2061 | 1.1689 | 1.1347 | 1. 1030 | 1.0734 1. 0458 [1.0297 
. 3406 13 | 1.2907 q 1: 2459 | 1.2054 | 1- 1683 | 1.1341 | 1. 1025 | 1-0729 | 10453 | 1.0193 
. 3397 14 | 1.2899 | 1.2452 | 1. 2047 | 1-1677 | 1.1336 | 1- 1220 1.0725 | 1.0448 1. 0189 
. 3388 15 | 1.2891 . 2445 | 1.2041 | 1-1671 | 1. 1331 | 1. 1015 | 1.0720 | f. 444 f 1.0185 
. 3379 16 | r. 2883 | 1.2438 | 1.2035 | 1- 1665 | r. 1325 | I. 1009 | 1.0715 | 10440 | 1.0r80 
. 3370 17 | 2. 287 1. 2431 | 1.2028 | 1-1659 | 1.1319 | 1- 1004 1. 0710 | 1.0435 | 1.176 
1. 3362 18 | 1. 2868 | 1.2424 | 1. 2022 | 1-1654 | 1.1314 | 1.0999 1. 0706) I. 0431 f 1.0172 
1. 2283 19 1. 2860 | 1.2417 [r. 2015 [. 1648 | x. 1309 | 1-0994 | 1.0701 | 1.0426 | 1.0168 
1. 3344 20 | 1.2852 | 1.2410 | 1. 2004 | 1.1642 | 1. 1303 1. 0989 | 1.0696 | 1.0422 | 1.0164 
1. 3336 21 | 1.2845 | 1.2403 | 1. 2003 | 1.1636 | 1. 1298 | 1- 0984 | 1- 0692 1.0418 | 1. 0160 
1. 3327 22 | 1. 2837 1.2396 | 1. 1996 | 1 1630 ft. 1292 1.0979 f. 0687 | 1.0413 | 1.0155 
1.3318 23-] 1.2829 | 1.2389 | 1.1990 [. 1624 1. 1287 | 1.0974 | 1.0682 | 1.0408 | 1.0161 
1. 3310 24 | 1.2821 | 1.2382 * 1. 1619 | 1. 1282 | 1. 0969 | 1.06758 | 1.0404 | 1.0147 
x. 3301 25 | 1.2814 | 1.2375 | 1.1977 | 1.1613 | 1.1276 1. 0964 | 1.0673 | 1.0400 | 1.6143 
1. 32 26 | t. 2806 | 1.2368 | 1. 1971 | 1.1607 [f. 1271 | 1-0959 | 1.0668 | I.0395 | 1.0139 
1. 3234 27 | 1.2798 | 1.2362 [1 1965 1.1601 | 1. 1266 | 1.0954 | 10663 | 1.0391 | r.orgs 
1. 3275 28 1. 2791 1.2355 [1.195 t. 159 5 | 1. 1260 | 1.0949 | 1.0659 | 1.0386 | 1.0130 
t. 2267 29 1. 27831. 2348 | 1. 1952 | 1. 1889 | 1. 1255 | 1.0944 [1.0654 1.0382 | 1.0126 
1.3259 30 | 1.2775 | 1.2344 | 1.1946 | ! 1584 | 1.1249 | 1-0939 | 1.0649 | 1.0378 1. 0122 
1. 3250 31 1.2768 | 1.2334 | 1.1939 | 1+ 1578 | r. 1244 | 1-0934 | I. 0645 | 1-0373 [1.0118 
1.3241 32 | 1.2760 | 1.2327 | 1. 1933 1. 1572 1. 1238 | 1.0929 | 1.0649 | 1. 0369 [. 0714 
1.3233 33 1. 2753 [. 2320 [ 1.1927 1. 1566 | 1.1233 | 1-0924 | 1.0635 | 1.0365 | 1.0110 
1.3224 341.2745 | 1.2313 1. 1920 1. 1560 | tr. 1228 [1.0919 f. 0631 1. 0360 | 1.0106 
1- 3216 35-| 1-2737 | 1-2306 | 1.1914 | 1-1555 | 1-1222 [1.0914 1.0626 | 1.0356 | 1.0102 
I. 3208 36.1. 2730 | 1-2300 | r. 1908 | 1-1549 | 1-1217 | 1-0909 | 1.0621 | 1-0352 1. 0093 
13199 37 J 1. 2722 [f. 2293 | r, 1902 1. 1543 fr. 1212 1.09041. 0617 | 1.0347 | 1. 0093 
1.3191 38 | 1.2715 1. 2286 | 1.1895 1. 1537 | 1.1206 | 1.0899 | 1.0612 1. 03431. 089 
I. 3183 39 1. 270% | 1.2279 | r. 1889 1. 1522 | 1.1201 | 1.0894 | 1.0608 | 1.339 | 1.0085 
1.3174 40 1.2700 | 1.2272 | 1. 1883 1. 1526 | 1. 1196 | 1.0589 | 1.0603 | 1.0334 | 1.091 | 
1. 3166 41 | 1.2692 | 1.2265 | 1. 1877 | 1.1520 | 1.1191 | 1-0834 | 1.0598 | 1.0339 | 1. 0077 
1. 3158 42 . 2085. 1. 2259 | t. 1871 | 1-1515 | 1.1186 | 1.0530 | 1.0594 | 1-0326 | 1.0073 
1.3149 43'] 1.2677 | 1.2252 | 1.1864 | 1- 1509 | 1. 1180 | 1-<875 | 1.0539 | 1.0321 | 1.0069 
1.3141 4412670 1.2245 1. 18 58 [. 1503 | 1.1175 | 1.0570 | 1.0584 | 1.0317 | 1. 0065 
1.31733 45'] 1.2663 | 1.2239 | 1. 1852 1. 1498 | 1.1170 | 1.9865 | 1.0580 | 1.0313 | 1.0061 
1.3124 46 2678 1.2232 | 1.1846 | 1. 1492 1. 1164 1. 0860 | 1.0575 | 1.0308 | 1.0057 
1.3116 42 1. 264 1. 222 1. 1840 | 1.1486 | 1.1159 1. 8 55 | 1.0571 | I. 030q | I. 0053 
1. 3108 48 | 1.2640 | 1-221 r. 1834 | 1- 1481 | 1.1154 | 1-0850 | 1.0566 | 1.0300 | 1.0049 
1. 3099 49 1. 2633 | 1.2212 | 1. 1828 | 1.1475 | 1.1148 | 1. 0845 | 1.0361 | 1.0295 | 1.0044 
I. 3091 50 | 1.2626 | 1.2205 | 1.1822 | 1. 1469 | 1.1143 | 1-0840 | 1.0557 | 1.0291 | 1.0040 
1. 3083 51 | 1.2618 | 1.2198 | 1.186 | 1. 1464 1. 1138 | 1.0835 | 1.0532 | 1-0287 | 1.0036 
I. 3075 52'| 1.2611 | 1.2192 | 1.1809 | 1.1458 | 1.1133 | 1-233" | 1.0548 | 1.027 | 1,0032 
1. 3067 53 t. 2603 | 1.2185 | 1.1893 1. 1452 | 1.1128 | 1.0826 | 1.0543 | 1-0278 | 1.0028 
1. 3059 54 [. 2596] 1.2178 | 1.1797 | 1.1447 1. 1123 1. 0821 | 1.0539 1. 0274 | 1. 0024 
1. 3050 $5+| 1.2589 | 1.2172 | 1.1791 | 1. 1441 | 1-1117 | 1.9816 | 1.0534 | 1.0269 | 1.0020 
1. 3042 56 | 1.2582 | 1.2165 | 1.1985 | 1.1435 [. 1112 | 1.0811 | 1.0529 1.0265 [. 0016 
I. 304 57 J 257412759 | 1.1779 | 1. 1430 | 1.1107 1. 08806 | 1.0525 | 1.0261 | 1.0012 
1. 3026 58 1.2567 | 1.2152 | 1.1773 | 1- 1424 | 1. 1102 1. o8or | 1.0520 | 1.0257 | 1. 0008 
1. 3018 59 1. 2860 | 1.2145 1. 17671. 14% 0 | 1.0796 | 1.0516 | 1.c252 [1.04 
75e 50 1.2553 2739 1.2767 1. 1413 [ 1. 1091 7 1.0512 1. 0248 | 1, O0 
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4228 | 4164 | 4102 | 4940 | 3979 | 3919 | 3860 
4226 | 4163 | 4101 | 4039 | 3978 | 3918 | 3859 
4225 | 4162 | 4102 | 4938 | 3977 | 3917 | 3858 
4224 | 4161 | 4099 | 4037 | 3976 | 3917 | 3857 
4223 | 4160 | 4098 | 4036 | 3975 | 3916 } 3856 
4222 | 4159 | 4997. |] 4935 | 3974 | 3915 | 3555 
4221 | 4133 | 4096 | 4934 | 3973 | 3914 | 3855 
4220 | 4157 | 4994 | 4933 | 3972 | 3913 | 3854 
4219 | 4156 | 4093 | 4932 | 3991 | 3912 | 3853 
4218 |} 4155 | 4092 | 4ozr | 2999 | 2911 | 3852 


4217 | 4154 | 4291 } 4930 | 3969 | 3910 | 3851 
4216 | 4153 | 4990 | 4029 | 3968 | 3909 | 3850 
4215 | 4152 | 4089 | 4028 | 3967 | 3908 | 3849 
4214 | 4131 | 4088 | 4027 | 3966 | 3907 | 3848 
4213 | 4150 | 4087 | 4026 | 3965 | 3906 | 3847 
. 4212 | 4149 | 4086 | 4o25 | 3964 | 3905 | 3846 
4211 | 4147 | 4985 | 4924 | 3963 | 3904 | 3345 
4210 | 4145 | 4084 | 4023 | 3962 | 3903 | 3844 
4209 | 4145 | 4083 14082 3961 | 3902 | 3843 
4021 | 3960 | 3901 | 3842 | 3 
4206 | 4143 | 4981 | 4020 | 3959 | 3900 } 3841 
4205 } 4142 | 4080 [4019 | 3958 | 3899 | 3840 
4204 | 4141 | 4979 | 4918 | 3957 | 3898 3339 
4203 | 4140 | 4078 | 4or7 | 3956 | 3897 | 383 
4202 | 4139 | 4977 | 4916 | 3955 | 3896 | 3837 
4201 | 4138 | 4076 | 4ols | 3954 | 3895 
| 4200 | 4137 | 4975 | 4914 | 3953 | 3394 | 3835 
4199 | 4136 | 4974 | 4913 | 3952 | 3893 | 3834 
4198 | 4135 | 4973 | 4912 | 3951 | 3892 | 3833 
4197 | 4134 | 4072 | 4eil | 3950 | 3891 | 3832 


4196 | 4133 | 497+ | 4910 |, 3949 | 3890 | 3531 
4195 | 4132 | 4070 | 4009 | 3948 | 3389 | 3830 
4194 | 4131 | 4069 | 4008 | 3947 | 3883 | 3829 
4193 | 4130 | 4068 | 4097 | 3946 | 3887 | 3828 
4191 | 4129 | gob7 | 4006 | 3945 | 3886 | 3827 
4199 | 4128 | 4066 | 4005 | 3944 | 3885 | 3826 
4189 | 4127 | 406; | 4904 | 3943 | 3384 | 3825 
14188 |} 4126 | 4064 Fo” 3942 | 3833 | 3824 
4002 | 3941 | 3882 | 3823 
14186 | 4124 | 4062 | 4oor f 3940 | 388 | 3322 
4185 | 4122 | 4061 f 4000 3939 | 3380 | 3821 
| 4184 | 4121 | 4060 |] 3999 | 3938 | 3879 | 3320 
4183 | 4120 | 4059 | 3998 | 3937 | 3878 | 3820 
4182 | 4119 | 4057 | 3997 | 3936 | 3877 | 3819 
14181 | 4148 | 4056 3996 3935 
4180 | 4117 | 4055 [399539343875 | 3817 
4179 | 4116 | 4054 | 3993 | 3933. | 3374 | 3916 
| 4178 | 4115 | 4053 þ 3992 | 3932 | 3873 | 33:5 
41 4177 | 4114 | 4052 | 3991 | 3931 | 3872 | 3514 
4176 | 4113 | gosr | 2990 ! 3930 | 3871 | 38r3 


4175 41124050 | 3939 | 3929 | 3870 | 3812 
4174 | 4111 |} 4049 | 3938 |þ 3928 | 3869 [3871 
4173 | 4110 | 4048 | 3937 | 3927 | 3863 ] $810 
4172 | 4109 | 4047 | 3936 | 3926 | 3867 | 380g 
4171 | 4108 | 4046 | 3935 | 3925 | 3866 | 3808 
4297 | 4233 | 4169 | 4107 | 4045 | 3984 | 3924 | 3865 | 3807 | 
| 4296 | 4232 | 4168 | 4106 | 4044 | 3933 | 3923 | 3364 þ 3806 
4295 | 4231 | 4167 | 4105 | 40qz | 3932 | 3922 | 3363 | 3805 

4230 | 4166 | 4tcq | 40423981 | 3921 3862 | 380g 
4293 | 422% | 4165 | 4103 | gogr | 3980 | 3920 | 3861 | 3802 


| 3979 | 3929 3860 | 3802 
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TaBLE XV. Proportional Logarithms. 


— 


* cs —— — — : 
h n / kb / F 4 h 
| to 200 1% 23/11? 24/119 25/1 260% 2% 
of 3522 3362 | 3310 | 3259 | 3208 |] 3158 
I 3521 3361 | 3309 | 3253 | 3207 | 3157 
2 3520 3360 | 3308 | 3257 | 3206 | 3156 
3 351 3359 | 3397 | 3256 | 3205 | 3155 
4 351 3358 | 3306 | 3255 | 3204 | 3154 
5! 3517 3358 | 33096 | 3254 | 3203 | 3153 
6 3516 3357 | 3395 | 3253 | 3203 | 3153 
7 3515 3356 | 3304 | 3253 | 3202] 3152 
8 3514 3355 | 3303 | 3252 | 3201 | 3151 
g 3514 3354 | 3342 | 3251 | 3200 | 3150 | 3 
3513 3353 | 3301 | 5250 | 3199 | 3149 
3512 3352 | 3300 | 3249 | 3198 | 3148 
3511 3351 | 3300 | 3248 | 3198 | 3148 
3510 3351 | 3299 | 3247 | 3197 | 3147 
3509 3359 | 3298 | 3247 | 3196 | 3146 
3508 3349 | 3297 | 3246 | 3195 | 3145 
3597 3348 | 3296 | 3245 | 3194 | 3144 
3506 3347 | 3295 | 3244 | 3193 | 3143 
3506 | 3346 | 3294 | 3243 | 3193 | 3143 
3505 3345 | 3294 | 3242 | 3192 | 3142 
3594 3344 | 3293 | 3241 | 3191 ] 3141 
3503, 3344 | 3292 | 3241 | 3190 | 3140 
3502, 3343 | 3291 | 3240 | 3189 | 3139 
3501 3342 | 3290 | 3239 [3188 | 3138 
350" 3341 | 3289 | 3238 | 3138 | 3138 
3499 3340 | 3258, ] 3237 | 3187 | 3137 
3498 3339 | 3287 | 3236 | 3186 | 3136 
3497 3333 | 3387 | 3236 | 3185 | 3135 
3496 3338 | 3286 | 3235 | 3184 | 3134 
3496 3337 | 33835 | 3234 | 3183 | 3133 
3495 3336 | 3284 | 3233 | 3183 | 3133 
3494 3335 | 3283 | 3232 | 3182 | 3132 
3493 3334 | 3282 | 3231 [3187 | 3830 
3492 | 3333 | 3232 | 3231 | 3180 | 3130 
3491 3332 | 3281 | 3230 | 3179 | 3129 
3490 3331 | 3280 | 3229 | 3178 | 3128 
3489 3331 | 3279 | 3228 | 3178 | 3128 
3488 3330 | 3278 | 3227 |-3177 | 3127 
3487 3329 | 3277 | 3226 | 3176 | 3126 
3487 3328 1.3276 | 3225 | 3175 | 3125 
3486 3327 | 3276 | 3225 | 3174 ] 3124 
3485 3326 | 3275 | 3224 | 3173] 3123} 
3454 3325 | 3274 | 3223 | 3173 } 3123 
3483 3325 | 3273 | 3222 | 3172 [ 3122 
3482 3324 | 3272 | 3221 | 3171 | 3rer 
3481 3323 | 3271 | 3220 | 3170 | 3120 
3480 3322 | 3270 | 3219 | 3169 | 3119 
3479 3321 | 3270 | 3219 | 3168 | 3119 
3479 | 3320 | 3269 | 3218 | 3168 | 3118 
3478 3319 | 3268 | 3217 | 3167 | 3117 
3477 3318 | 3267 | 3216 | 3166 Þ 3116 
| 3476 3318 | 3266 | 3215 | 3165 | 3115 
| 3475 3317 | 3265 | 3214 | 3164 | 3114 
3474 3316 | 3264 | 3214 | 3163 | 3114 
wh 3315 | 3264 | 3213 | 3163 | 3113 
| 3472 | 3314 | 3263 | 3212 | 3162 | 3ar2 
3471 3313 | 3262 | 3211 | 3261 | 3111 
3471 3313 | 3261 | 3210 4.3160 | 3110 
_ 3670 3312 | 3260 | 3209 | 3159 | 3109, 
69 3311 | 3259 | 3209 | 3155 | 310g ; 
| $462, | 3379} 3359 1. 3305 | 3158 | gros, 
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TaBLE XV. Proportional Logarithms. 
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TaBLE XV. Proportional Logarithms. 


„„ DI 3 
8. 

18 42 10 43˙ 19 45 19 46 8 47 18 4% 0 40 1 go 
2 2341 | 2300 | 2259 | 2218 | 2178 | 213 
I 2349 | 2299 | 2258 | 2218 | 2178 | 213 
21 2339 | 2298 | 2257 | 2217 | 2177 | 2137 
31 2339 | 2298 | 2257 | 2216 | 2176 | 2137 
4 2338 | 2297 | 2256 | 2216 | 2176 | 2136 
5 2337 | 2296 | 2255 | 2215 | 2175 | 2135 
61 2337 | 2296 | 2255 | 2214 | 2174 | 2135 
7 2336 | 2295 | 2254 | 2214 | 2174 | 2134 
8] 2335 | 2294 | 2253 | 2213 | 2173 | 2133 
9 2335 | 2294 | 2253 | 2212 | 2172 | 2133 

2334 | 2293 | 2252 | 2212 | 2172 | 2132 
2333 | 2292 | 2251 | 2211 | 2271 | 2132 
2333 | 2291 | 2251 | 2210 | 2170 | 2131 
2332 | 2291 | 2250 | 2219 | 2170 | 2130 
2331 | 2290 | 2249 | 2229 | 2169 | 2130 
2331 | 2239 | 2249 | 22083 | 2169 | 212 
2330 [2289 — 2208 | 2168 | 212 
2329 | 2288 | 2247 | 2207 | 2167 | 2128 
2328 | 2287 | 2247 | 2206 | 2167 | 2127 
2328 | 2287 | 2246 | 2206 | 2166 | 2126 
2327 | 2286 | 2245 | 2205 | 2165 | 2126 
2326 | 2285 } 2245 | 2204 | 2165 | 2125 
2326 | 2285 | 2244 | 2204 | 2164 | 2124 
2325 | 2284 | 2243 | 2203 | 2163 | 2124 
2324 | 2283 | 2243 | 2202 | 2163 | 2123 
2324 | 2283 | 2242 | 2202 | 2162 | 2122 
2323 | 2282 | 2241 | 2201 | 2161 | 2122 
2322 | 2281 | 2241 | 2200 | 2161 | 2121 
2322 | 2281 | 2240 | 2200 | 2160 | 2120 
2321 | 2280 | 2239 | 2199 | 2I«< | 2120 
2320 | 2279 | 2239 | 2198 | 2159 |] 211 
2319 | 2279 | 2238 | 2198 | 2158 | 211 
2319 | 2278 | 2237 | 2197 | 2157 2118 
2318 | 2277 | 2237 | 2196 | 2157 | 2117 
2317 | 2276 | 2236 | 2196 | 2156 | 2116 
2317 | 2276 | 2235 | 2195 | 2155 | 2116 
2316 | 2275 | 2235 | 2194 | 2155 | 2115 
2315 | 2274 | 2234 | 2194 | 2154 | 2114 
2315 | 2274 | 2233 | 2193 | 2153 | 2114 
2314 | 2273 | 2233 | 2192 | 2153 | 2113 
2313 | 2272 | 2232 | 2192 | 2152 | 2113 
2313 | 2272 | 2231 | 2191 | 2151 | 2112 
2312 | 2271 | 2231 | 2190 | 2151 | 2111 
2311 | 2270 | 2230 | 21 2150 | 2111 
2311 | 2270 | 2229 | 21 2149 | 2110 
2310 | 2269 | 2229 2188 2149 | 2109 
2309 | 2268 | 2228 | 2188 | 2148 | 2109 
2308 | 2268 | 2227 | 2187 | 2147 2103 
2308 | 2267 | 2227 | 2186 | 2147 | 2107 
2307 | 2266 2226 | 2186 | 2146 | 2107 
2306 | 2266 | 2225 | 2185 | 2145 | 2106 
2356 | 2265 | 2225 | 2184 2145 | 2105 
2305 | 2264 | 2224 | 2184 | 2144 | 2105 
2304 | 2264 | 2223 | 2183 | 2143 | 2104 
2304 | 2263 | 2223 | 2182 | 2143 | 2103 
2303 | 2262 | 2222 | 2182 | 2142 | 2103 
2302 | 2262 | 2221 | 218r 2141 | 2102 
2302 | 2261 | 2220 | 2180 | 2141 | 2101 
2301 | 2260 | 2220 | 2180 | 2140 | 2101 
2300 | 2260 | 2219 2179 | 2139 2100 
2300 | 2259 | 2218 | 2178 | 2139 | 2099 
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TABLE KV. Proportional Logarithms. 
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TABLE XV. Proportional Logarithms. 
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133 


4 


A... St. 


*' 2-3 FF 3EE.32...8 4&4 , RS I EROS 


fo 016.016 16 PTR fs of ne 

8. 

20 of 20 & 29 20 87% 20 10/0 x17 1:2 12! 12® 17 [9 14 20 5 
o | 1584 | 1549 | 1515 | 145! : 1413 | 1380 | 1347 | 1314 | 12382 | 1249 
r | 1583 | 1548 | 1574 þ 1450 1473 | 1379 | 1346 | 1314 | 1281 |. 1249 
2 | 1582 | 1548 | 1514 | 1479 1412 1379 | 1346 | 1313 | 1281 | 1243 
3 | 1382 | 1547 | 1513 | 1479 : 1412 | 1378. 1345 | 1313 | 1280 | 1248 
4 | 1581 | 1547 | 1512 | 1478 14111378 | 1345 | 1312 | 1279 |. 1247 

1581 | 1546 | 1512 | 1478 - 1410 [1377 | 1344 | 1311 | 1279 | 1247 
ö 1158 | 1546 | 1511 | 1477 1410 P1377 | 1344 | 1311 | 1278 |. 1246 
o | 1580 | 1545 | 1511 | 1477 14091376 [1343 | 1310 | 1278 | 1246 
$ | 1579 | 1544 | 1510 | 1476 *1409-| 1376 | 1343 | 1310 | 1277 | 1245 
9 | 1578 | 1544 | 1510 [1479 +1498 | 1375 | 1342 | 1300 Þ 1277:] 1245 
to | 1578 | 1543 | 1509 | 1475 1408 | 1374 | 1341 | 1309] 1276 | 1244 
11 | 1577 | 1543 | 1598 | 1474 1407 | 1374 | 1341 | 1308] 1276 | 1243 
12 | 1577 | 1542 | 1508 | 1474 1407 | 1373 | 1340 | 1308 | 1275} 1243 
13 | 1576 | 1542 | 1507 | 1473 1406 | 1373 | 1340 | 1307 | 1275 | 124z 
14 1575 1541 | 1507 | 147% 1405 | 1372 | 1339 | 1307 | 1274 | 1242 
15 | 1575] 1540 | 1506 | 1472 1405 | 1372 | 1339 | 13964 1274-þ, 1241 
16 | 1574 | 1540 | 1506 | 1472 14041371 | 1338 | 1305 | 1273 | 1241 
17 | 1574 | 1539 | 1595 | 1471 1404 | 1371 | 1338 | 1305 | 1272 | 1240 
18 | 1573 | 1539 | 1504 | 1470 1403 | 1370 | 1337 | 1304 | 1272 | 1240 

19 |. 1573 | 1535 | 1504 | 1479 1403 | 1369 | 1337 | 13094} 1271 | 1239 
20 | 1572 | 1538 | 1593 1469 1402 | 1369 | 1336 | 1303 | 1271]: 1239 
21 | 1571 | 1537 | 1503 | 1469 1402 | 1368 |] 1335 | 1303] 1270 | 1238 
22 | 1571 | 1536 | 1502 | 1468, 1401 1368 | 1335 | 1302 | 1270 |. 1238 
23 | 1570 | 1536 | 1502 | 1468 1400 | 1367 |:1334 | 1302 [1269 ][ 1237 
24 | 1570 | 1535 | 1501 1467 1400 | 1367 | 1334 | 1301 | 1269 [ 1237 
25 | 1569 | 1535 | 1500 | 1466 2399 | 1366 | 1333 | 1301 | 1268 } 1236 
26 | 1569 | 1534 | 1598 | 1466 1399 | 1366 | 1333 | 1300 14683 | 1235 
27 | 1568 | 1534 | 1499 | 1465 | 1432 | 1395 | 1365 | 1332 | 1300 1267 [1235 
2K | 1567 | 1533 | 1499 1465 | 1431 | 1398 | 1365 | 1332 | 1299 | 126751: 1234 

1498 | 1464 | 1431 | 1397 | 1364 | 1331 | 1295 | [1266 | 1234 
1233 
1233 
1232 
1232 
1231 
1231 
1230 
1230 
1229 
1229 
1228 
1227 
1227 
1226 
1226 
1225 
1225 
1224 
1224 
1223 
1223 
1222 
1222 
1221 
1221 
1220 
1219 
1219 
1218 
1218 
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TaBLE XV. Proportional Logarithms. 


n n e OR e RO 


1 | 


S. 

20 16122 1 2 18“ 9 19 [2 2& [ 2102 224 129 247 [22 24 
© | 1217 [1186 | 1154 | 112; [roger | 1030 | og9g | og69 
1 | 1217 | 1185 | 1153 | 1122 | 1091 | 1060 | 1029 0999 | og6 
2 | 1216 | 1184 | 1153 | 1121 | 1050 | 1059 | 1029 0998 | og6 
3 | 1216 | 1184 | 1152 | 1121 | 1090 | 1059 | 1028 | 0998 | og68 
4 | 1215 | 1183 | 1152 | 1120 | 1089 | 1og8 | 1028 | 0997 | og6 

1215 | 1183 | 1151 | 1120 | 1089 | 1058 | 1027 | 0997 | cg67 
; 1214 | 1182 | 1151 | 1119 | 1088 | 1057 | 1027 | 0996 | 0966 
7 | 1214 | 1182 | 1150 [1119 | 1088 | 1057 | 1026 0996 | og66 
8 | 1213 | 1181 | 1150 | 1218 | 1087 | 1056 | 1026 | 0995 | og65 
9 | 1213 | 1181 | 1149 | 1118 | 1087 | rog6 | 1025 | 0995 | og65 
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49 | 1191 | 1160 | 1128 | 1097 | 1066 | 1035 | 1005 | 2975 0945 
50 | 1191 | 1159 | 1128 1 | 1066 1035 | 1004 | 0974 | 0944 
51 | 1190 | 1159 | 1127 | 1096 | 1065 | 1034 | 1004 | 0974 | 0944 
52 | 1190 | 1158 | 1127 | 1og6 | 1065 | 1034 | 1003 | 0973 | c943 


SB T 


p te K "ub 
TAI XV. Proportional Logarithms. 


| em w'mvwicznEkF,icy 
* 2 [20 28/ 0 29 % 30 [22 31/4 32, [22 33 [22 34. J 3. 20 26 20 270 
o | o880 | 0850 0821 | 0792 | 0763 | 0734 | 0706 | 0678 | 0649 | obzr | 0594 
1 | 0879 | 0850 | 0820 | 0791 | 076z | 0734 | 0705 0677 | 0649 | o6zr | o5g3 
2 0879 o849 | 0820 | 0791 | 0762 | 0733 | 0705 0677 | 0648 | obzr | 0592 
3 O87 228 o8rg | 0790 | 0762 | 0733 | 0704 0676 | 0648 | 0620 } ogg2 
4 0378 o819 | 0790 | 0761 | 0732 | 0704 | 0676 | 0648 | 0620 0592 
o877 | 0848 | 0818 | 078g 761 | 0732 | 0703 o675 | 0647 | obrgy | ocar 
2 0877 | 0847 | 0818 0789 0760 | 0731 | 0703 | 0675 | 0647 | e619 | oggt 
7 | 9876 o847 | 0817 | 0788 | 0760 | 0731 | 0702 | 0674 | 0646 o613 oo 
g | 0876 | 0846 | 0817 0783 | 0759 | 0730 | 0702 | 0674 | 0646 | 0618 | 0590 
q o875 | o846 | 0816 | 0787 | 0759 | 0739 | 0792 0673 0645 0617 0590 
———|7; | 845 | 0816 | 0787 | 0758 | 9729 | 0701 | 0673 | 0645 | obr7 | 0559 
11 | 0874 | 0845 | o815 0787 | 0758 | 0729 | 0701 | 0672 | 0644 | 0616 | 0589 
12 | 0874 | 0844 | 0815 0786 | 0757 | 0729 | 0700 o | 0644 | 0616 } 0583 
13 | 9873 o844 | 0814 | 0786 | 0757 | 0728 | 0700 | 0671 | 0643 | obrs | 0588 
14 | 9373 0843 | 0814 | 078g | 0756 | 0728 | o6gy | 0671 | 0643 | obrs | 0587 
0872 | 0843 | 0814 | 0785 | 0756 | 0727 0999 0670 | 0642 0615 | o587 
1 0872 | 0842 [0813 | 0784 | 0755 | 0727 0698 | 0670 | 0642 | 0514 | 0586 
1 0871 | 0842 | o813 | 0784 | 0755 | 0726 o69$ | 0669 | 0641 | 0614 | 0536 
1 0871 | 0841 | o812 | 0783 | 0754 | 0726 | 0697 669 0641 0613] o5s$5 
19 0870 | 0841 | o8rz | 0783 | 0754 | 0725 0697 | o669 0641 | obr3 | og8s 
3750 | 0840 | o811 | 0782 | 0753 | 0725 | 0696 | 0668 | 0640 | obr2 884 
© 
= o869 | 0840 | o811 | 078z | 0753 | 0724 o696 | 0668 | 0640 | 0612 0584 
22 | 086g | 0839 | o810 | 0781 | 6752 | 0724 695 | 0667 | 0639 [0611 0584 
23 | 0868 39 [oo | 0781 | 0752 | 0723 |} 0695 | 0667 0639 obrr } o583 
24 | 0868 | 0838 | o8og 0780 | 6751 | 0723 | 0694 [0666 | 0638 | obro | 0583 
25 | 0867 0838 | 080g | 0780 | 0751 | 0722 | 0694 | 0666 | 0638 o610 | o532 
26 | 0867 | 0837 | o808 | 0779 | 0750 | 0722 | 0693 | 0665 | 0637 | 060g | 0582 
27 | 0866 | 0837 | 0808 | 0779 | 0750 | 0721 o693 0665 | 0637 | 060 o581 
28 | 0866 | c836 | 0807 | 0775 | 0750 | 0721 0693 | 0664 | 0636 | 060 581 
29 | 0365 | 0836 | 0807 0778 | 0749 | 0720 | 0692 | 0664 | 0636 | 0608 | 0580 
30 | 0865 o835 | 0806 | 0777 | 0749 | 0770 o692 | 0663 | 0635 | 0608 | 0580 
31 9994 0335 | o806 | 0777 | 07 0720 | o6gt | c663 | 0635 | 0607 | 0579 
32 64 34 | o805 | 0776 | 0748 | 0719 | 0691 | 0662 | 0634 oboy | o579 
33 | 0863 | 0834 | o80g 0776 | 0747 | 0719 | 0690 | 0662 | 0634 | 0606 | 0579 
34 | 9363 33 | 0804 | 0775 | 0747 | 0718 | 0690 | 066z | 0634 o606 | 0578 
35 | 0862 | 0833 | o804 | 0775 0746 | 0718 | 0639 | a661 | 0633 | obog | 0573 
36 | 0862 | 0833 | 0803 | 0774 0746 | 0717 | 0639 | 0661 | 0633 | obog } 0577 
37 | 0861 | 0832 | 0803 | 0774 | 0745 | 9717 0688 | 0660 | 0632 | 0604 | 0577 
28 | 0861 | 0832 [0802 | 0773 | 0745 0716 | 0688 | 0660 | 0632 | 0604 | 0576 
39 | 0860 | 0831 | o8oz | 0773 | 0744 | 9716 0687 | o659 | 0631 | 0603 | 0575 
Go 0831 or | 0773 | 0744 | 0715 | 0687 | 0659 | 0631 | 0603 | 0575 
S o859 | 830 | 0801 | 0772 | 0743 | 9715 | 0686 | 0658 | 0630 oboz 0608575 
42 9855 o8 30 | o801 | 0772 | 0743 | 9714 | 0686 5s | 0630 o602 | 0574 
43 | 0858 [0829 | o3co | 0771 | 0742 | 0714 o685 | 0657 | 0629 | oboz | 0574 
44 | 0858 | o829 0800 | 0771 | 0742 | 0713 o6b85 | 0657 | 0629 0601 | 0573 
4 o857 | 0828 | 0799 | 0770 | 0741 | 9713 o685 | 0656 | 0628 | obot | 0573 
46 | o857 | 0828 | 0799 | 0770 | 0741 | 0712 o684 | 0656 | 0628 | 0600 | 0573 
47 | 0856 | o827 | 0798 | 0769 | 0740 | 0712 o684 | o655 | 0627 | 0600 | 0572 
48 | 0856 | 0827 | 09798 | 076g | 0749 | 0711 | 0683 | obss | 0627 | 0599 [ 0572 
49 | oB855 | o826 | 0797 | 0768 | 0739 | 0711 o683 0655 | 0627 | 0599 | og71 
> | o855 | 0826 | 0797 | 0968 | 0739 | 0711 | 0682 | obg4 | 0626 ogg8 | o571 
- o855 | o825 | 0796 | 0767 | 0739 | 0710 | 0682 0654 0626 | 0598 | 0570 
52 | o854 | 0825 | 0796 | 0767 | 0738 | 0710 | 0681 | 0653 | obzs | 0597 | 0570 
53 | o854 | 0824 | o795 | 0766 | 0738 | 0709 | 0681 | 0653 | o6zs | 0597 | 0569 
54 | 0853 | 082g | 0795 | 0766 | 0737 070d o680 | o652 | 0624 | 0596 9569 
55 | o853 | 0823 | 0794 | 0765 | 0737 | © o680 0652 | 0624 | 0596 | os 
5 o852 | 0823 | 0794 | 0765 | 0736 | 0708 | 0679 o6gr | 0623 | 0596 | 0563 
57 | 0852 | o822 | 0793 | 0764 | 0736 | 0707 | 9679 0651 | 0623 | 0595 | 0568 
38 | o851 | 0822 | 0793 | 0764 | 0735 | 0707 | 0678 | 0650 | 0622 |,0595 | 0567 
59 | o851 | 08221 | c792 | 0763 | 0735 0678 | 0650 | 0622 | 0594 | 0567 _ 
6o | o850 | o821 | 0792 | 0763 | 9734 0706 | 0678 | 0649 | oba1 | 9594 | 0566 
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Tab XV, Proportional Logarithms. 
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TABLE XV. Proportional Logarithms. 


—— 


un 
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20 40 o 500 20 er]? TY O 2220 84 20 TY 22 56˙ 20 37 20 8/20 «9 
o | 0274 | 0248 | 0223 | 0197 | 0172 | 0147 | 0122 | 0995 | 0073 | 0049 24 
1 | 0273 | 0248 | 0222 | 0197 | 0172 0147 | o122 | 0097 | 0073 os | oor 
2 | 0273 | 0247 | 0222 [0197 | or71 | o146 | orn21 | 0097 | 0072 | oogs | 0023 
3 | 0273 | 0247 | 0221 0196 | o171 | o146 | o121 | oog6 | 0072 | oogy | 0023 
4 | 0272 | 0246 | 0221 o196 | 0171 | 0146 | o1x21 | 0096 | oo7r | 0047 | 0023 
5s | 0272 | 0246 | 0221 | o195 | 0170 | o14s | o120 0096 | 0071 | 0046 | 0022 
6 | 0271 | 0246 | 0220 | orgs | 0170 | 0145 | 0120 | 0095 | 0071 | 0046 | co22 
7 | 0271 | 0245 | 0220 | o194 | 0169 | 0144 | 011g | 0095 | 0070 | 0046 oo 
$ [| 0270 | 0245 | 0219 | o194 | o16g | o144 | o119 | oogg | 0070 | 004g ot 


3 0258 | 0232 | 0207 | 181 | 0156 | 0132 | 0107 | 0082 | 0057 | 0033 | 0009 
, 39 | 0257 | 0232 | 0206 | o181 | 0156 | o131 | 0106 | 0082 | 0057 | 0033 o008 = 
— 40 | 0257 | 0231 | 0206 [o | 0155 | 0131 | 0106 | 0081 | 0057 | 0032 | 0008 


0248 | 0223 * 0172 | 0147 LO” 0298 | 0073 | 0049 Bad 0099 


T A . 23 
FOR COMPUTING 
THE LATITUDE OF A SHIP AT SEA, 
HAVING THE LATITUDE BY ACCOUNT, 


TWO OBSERVED ALTITUDES OF.THE SUN, 


S THE TIME ELAPSED BETWEEN THE OBSERVATIONS 
; MEASURED BY A COMMON WATCH, 


An T7WwR 


SUN's DECLINATION. 


| 


1 


TABLE XVI. For computing the Latitude of a Ship at Sea from two Altitudes of 


= " af 
„ „ 89 


the Sun, &c. : 
— o HOUR. — 
5 — 5 3 . Log. Lela Log. i , Logarit . 
A. | 8. UL — 1 mony 'S. [Fine | Time. | Riſing. 
1 — 2 Oo * 30032 3.94071 4 „ 
= | is 3.94788 | 1.99289 
28 4. 16270 8. 42230 10 1.35315 | 3 
leer — 20 | 1. 34609 | 3.95494 2. 0699 
20 2 83730 2+ 40373 | 9. * 30 1. 33915 ö 3. 96188 2.02091 
30 6671 . 53982 | — b#h44 40 | 1.33231 | 3- 96872 [2.03458 
2 —— 2 $6167 | —— 50 | 1: 32553 j_3: 97545 |_2- 04805 
81 a 00 | 1.31596 | 3. 982072. 06131 
— — N . 9 3 9 7 
10 | 2.29324 | 3 . | "22848 | 20 1. 30600 3.99503 2. 08723 
| 20 | 2.23525 |} 3-© 57 ” — ö 30 | 1. 29967 | 4-00136 | 2.cggg1 
Tf Hons 18409 3* — $4 ö - 3 | 40 5 29342 4. 00761 2. 11240 e 
40 | 2.13834 | 4 2 Sin — ö 80 | 1.28727 | 4. 01376 | 2. 12472 
F ST oi EY EIEAE. Ir. 
ö 2 © | 2.05916 | 3- OT — 1 ro | 1.27522 [ 4. 02581 | 2. 14885 
4 10 | 2.02440 2288 _ : g 20 | 1. 26931 | 4-03172 | 2-16066 
q 20 1. 99221 N 3 — . 7 * | 30 I. 26349 4. 03754 2. 17223 
0 ro Bog 3669 0. —— 4012577444322 | 2.18382 
| 50 | 1.9079 — — + o 1. 246474. 05456 | 2. 20638 
3 O | 1.38307 3.4179 2 — ' 10 | 1. 24995 | 4. 06008 | 2.21744 
10 r. $5959 3-44144 = 20 | 1.23549 | 4- 06554 | 2. 22836 
20 r. 83732 2 1. 06673 30 | 1.23040 | 4. 093 | 2.23915 
ere 1. 101 40 | 1.22477 | 4-07626 | 2.24980 l 
50 1.77003 | 3+ 52 d 4 | —— F ˙ : 
— -1 | 1.21432 | 4. 08671 | 2.27073 
4 oO | r. 75814 | 3- 54209 1 7 he 2 = Fe 4- 09184 | 2. 28 100 
er =; | * 22 | 20 1. 20412 | 4.9691 | 2.29116 
201. 72339 |Þ 3+ 57794 | - * — 30 1. 19904. 10193 | 2.30120 
30 | 1.70700 þ 3» 29905 . 1355 | 40 | 1.19415 | 4.10688 2.31112 
Hm — 3 — | * | 80 | 1.18925 | 4- 11177 | 2. 32093 
$2 | 1-07597 | 3 87075 the — | 15 | © | 1.18440 | 4- 11663 | 2. 33063 
5 © | 1. 66725 222 | * — 10 | 1. 17961 | 4.12142 | 2. 34923 
r 1 7 | 20 | 2.17437 | 4+ 12616 | 2. 34972 
20 | I. 63322 | 3 os "23 21 | T-17018 | 4. 1303; | 2.35910 
30 | 2.61986 | 3.68117 | 1-4593r | 4 | 1.16554 | 4.13549 | 2: 36339 
3 3.2552 9 — 1. 16096 | 4. 13907 | 2. 37758 
. 50 fr. 59431 3 : - — ä 88 * o 1. 15042 | 4 14461 | 2. 35667 
WH. 6 O 1. 58208 * oY 4. * 68 | Io 1. 15192 4. 14911 2.39567 
, i , ; 20 1. 55861 3· 74 — * | 30 "H 14307 4. 15796 + 2.41338 
. 1 301. 54733 ö 3. 220 1 badge | 40 | 1.13872 | 4- 16231 [2.42211 
h | 40 r. $3034 Zo — 1 | * | 50 | 1. 13449 | 4- 16663 | 2. 43075 
| ix 50 | TI. $2501 — 8088 7. 66877 | 17 0 I. 13013417090 2. 43930 
vy 7 |þ © | I- SISHS 3.785886 | 1. 12590 | 4.17513 | 2:44777 
| 79609 | 1.68920 10 39 
1 q 10 2.99 ze 336 ö 1. 70917 20 1. 12171 4.17932 2. 45616 
| 1 3.87585 fn 72869 | 30 | 1-11757 | 415346 | 246447 
1 30 f 1.48520 | 3 3} 1. 74778 40 | 1.11246 | 4-18757 | 2.47270 
| P 40 1.42805 | * x. 76646 [ col 1. 10939 | 4+ 19164 | 2. 48985 
. — - 3438s T7. 7 i497 245895 
bi 8 | 0 | 1-45718 | 3- 3225 1. 80265 10 . 10136 | 4. 19967 | 2.49693 
a4] Dap-ront B $49 roo] oy | | 20 | 1.99749 | 4+ 20363 | 2. 59486 
20 1.43946 3.86157 . 30 1.0348 4.29753 [2.31271 
30 19586 2 . © | 1. 03960 4+ 2114} | 2. $2050 
N 87860 | 1. 85426 4 | - 
40 1.42243 3 23686 I 87080 50 t. o8 878 4.21528 2 $2521 
n . I7 | 3.85 - — 5. 
— — 89498 1.88703 [19 þ 0 | 1.98193 | 4.21919 | 2. 53580 
. I. 40605 an 0297 10 | 1.07314 | 4.22239 | 2.54344 
10 * — 17. | 4-49" 20 | 1.07439 | 4: 22664 | 2. 55096 
20 | I. 39027 [;. : oO | 1.07567 | 4.23036 2. 5 
20 1.38258 2 — 40 1. 06698 423405 2. 56530 
40 | 1-:37503 |; 3. 92 2 wat "© 23770 | 2- 57312 
50 | 1. 36762 3.93341 | 396394 $0 | 1.06333 | 4.2377 $73 
wy K 
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TABLE XVI. For _—— the Latirude of a Ship at Sea * two Altitudes of 


Ha 


the Sun, Kc. 
o HOUR, 

En jLog.Jelap.]Log. Mid. | Logarith. | Log.iclap. — Mid. Logarith. 
M. | 8. — Time. | _Ribng. M. . | Time. | 'Time. Riſing, 
20 © | 1.05970 | 4- 24133 | 2. 58039 30 O | 0. 88430 | 4.41673 | 2.93223 

10 | 1.05610 | 4. 24493 | 2. 58759 10 | 0.88191 | 4.41912 | 2.93703 
20 | 1.05254 | 4- 24849 | 2. 59473 20 | 0.87953 | 4.42150 [2.94181 
30 | 1. 04901 | 4.25202 | 2. 60182 þ 30 | o. 87717 — 2. 94656 
40 | 1.04550 | 4-25353 | 2. bo885 | 40 | 0-87481 | 4. 42622 | 2.95129 
50 | 1.04202 | 4+ 25901 | 2. 61582 50 | 0.87247 | 4.42856 | 2.95599 
21 © | 1.03857 | 4.36246 | 2. 62274 | 31 | © | 0.87015 | 4.43088 | 2.96067 
10 | 1.03515 | 4. 26583 | 2. 62960 | | 10 o. 86783 | 4.43320 | 2.96532 
20 | 1.03175 | 4. 26928 |} 2. 63641 | 20 | 0.86553 | 4-43550 | 2. 96994 
30 | 1.0283% | 4.27265, | 2.64316 30 0.86324 4- 43779 [297454 
40 | 1.02504 4. 27599 | 2. 64987 40 | ©. 86096 | 4.44007 | 2.97912 
co | 1.02172 [ 4.27921 | 2.65652 50 | 0.85870 | 4.44233 | 2. 98:67 
22 o t. 01843 | 4 23269 | 2.66312 [ 32 | © | 0. 85644 | 4-44459 | 2. 98820 
10 | 1.01516 | 4. 28587 | 2.66967 10 | 0. $5420 4. 44683 | 2.99270 
20 | 1.01192 | 4. 28;x1 | 2.67617 20 | 0.85197 | 4-44906 | 2.99718 
30 | 1. 00870 | 4.29233 | 2.63262 30 | 0.84976 | 4.45127 | 3.00164 
40 | 1-20550 X. 29553 | 2.68903 40 | 0.84755 | 445348 | 3-09608 
50 | 1.00233 | 4.29370 | 2. 69538 c | O. 84535 | 4-45568 | 3.01049 
23 O | 0.99918 4. J. 30185 | 2. 70169 33 00.843174. 45786] 3.01438 
10 | 0.99605 J 4. 30497 | 2.70796 10 o. $4100 | 4.46003 | 3-01925 
20 | 0.99236 | 4. 30307 | 2.71418 20 | 0.83334 | 4-46219 | 3. 02360 
30 | 0.98988 | 4.31815 | 2.72036 30 | 0. 83669 | 4.46434 | 3- 02792 
40 | ©. 98682 | 4.314z1 | 2. 72649 40 | 9.83455 | 4. 46648 | 3.03222 
| co | 0.93378 | 4.31725 | 2.73258 50 | 0.83242 | 4.468651 |. 3.03650 
24 o | 0.98077 | 4. 32026 | 2.73863 34 oO | 0.83030 | 4-47073 | 3. 04077 
10 | 0.97777 | 4+ 32326 J 2. 74464 10 o. 82819 | 4.47284 | 3.04501 
20 | 0.57480 | 4. 32623 | 2. 75060 20 | 0.82609 | 4.47404 3.04922 
30 } 0.97134 | 43299 | 2+ 75652 30 [o. 8240 | 4. 770 | 3- 05342 
40 o. 96891 | 4. 33212 | 2.76241 40 | 0. $2193 | 4-47910 | 3.05760 
co | 0.96650 | 4.33503 | 2. 76823 0 fo. 81986 | 4.48117 | 3.06176 

— — — — 

25 0 0. 96310 4. 33793 2. 77405 35 O | Os 81780 4.48323 3.06590 
10 Jo. 96023] 4. 34080 | 2. 77982 i0 | 0.81576 | 4. 438527 | 3-07001 

20 | 0.95738 | 4. 34365 | 2.78555 20 0.81372 | 4.48731 | 3.07411 

30 . 95454 4+ 34649 2.79124 30. . 81169448934 3.0819 

40 | 0-95172 | 4- 34931 | 2.79689 40 | 0.80967 | 4.49136 | 3.08225 

50 | 0.94892 | 4. 35211 | 2.80251 50 | 0.80767 | 4.49336 | 3- 08630 

26 o | 0.94614 | 4. 35489 | 2.80809 || 36 © | 0.80567 | 4.49536 | 3. 09032 
10 | 0.94335 | 4.35765 | 2.81363 | 10 | 0.80368 | 4.49735 | 3- 09432 

20 | 0.94063 | 4. 36040 | 2.81914 20 | 0.80170 [4 490333. 09830 

30 | 0.93790 | 4. 36313 | 2. 82461 | | 30 | 0-79973 | 4- 50130 | 3-10227 

40 | 0.93519 | 4. 36534 | 2. $3005 40 | 0.79777 | 4- 50326 | 3.10622 

$0 | 0.93250 | 4. 36853 | 2. $3546 50 | 079581 | 4+50522 | 3. 1101s 

27 | © | 0.92982 | 4.37121 | 2.84083 37 O | 0. 79387 | 4+50716 | 3.11406 
10 | 0.92716 | 4. 37387 | 2. 84617 10 | 0.79193 | 4. 50910 | 3.31796 

20 | 0.92452 | 4. 37631 | 2. $5148 20 | ©. 79001 4.51102 | 3.12184 

30 | 0.92189 | 4. 37914 | 2.85675 30 [o. 78809 | 4- 51294 | 3.12570 

40 | 0.91925 | 4.38175 | 2.86199 40 | ©. 78618 | 4.51485 | 3, 12954 

50 | 0.91669 | 4.33434 | 2.86720 50 | 0. 78428 | 4- 51675, } 2.13337 

28 | © | 0.91411 | 4 38692 | 2.87238 || 38 o | 0. 78239 | 4- 51864 3.43718 
10 | 0.91154 | 4.38949 | 2.87753 | | To | 0.78051 | 4 52052 | 3. 14097 

» | 20 | 0.90899 | 4.39204 | 2.88265 | 20 | 0.77863 4. 52240 | 3.14475 
30 | 0.90646 | 4. 39457 | 2.88773 | 30 | 0.77677 | 4- 52426 | 3.14850 

40 o. 90394 | 4- 39709 | 2.89279 49 | 0.77491 | 4 52612 | 315225 

50 | 0.9014} | 4+ 29960 | 2. 8782 50 o. 77306 | 4.52797 | 3.15597 

29 | © | 0.89894 | 4. 40209 | 2.y0282 | 39 | © | 0.77122 4+52981 | 3.15969 
10 | 0. 89947 | 4.4456 2.90779 | 0.76938 | 4.53165 | 3.16235 
20 | 0.89401 | 4.40702 | 2.91273 20 | 0.76756 | 4453347 |} 3. 16706 
30 | 0.89156 | 4.492447 | 2.91765 30 | 0.76574 | 4- 53529 | 3+17972 
40 o. 88913 | 4.41190 | 2.92254 42 | 0. 76393 | 4 $3710. | 3+17437 + 
50 [o. 88671 | 4.41432 | 2. 92740 50 9.76212 | 4. 53891 | 3. 17800 


B 


a XVI. For computing the Latitude of a Ship at Sea from two Altitudes of 


the Sun, Ac. 
o HOUR. 5 
* 8. og. Selap. Log. Mid. | Logarith. ] x. Is. Leg. elap.] Log. Mid.] Logaritn. 

8 | * | Time. Time. | Ritling. Tine. time. | Riling. 
40 | © | 0.76033 | 4. 54070 [;. 181% [ 5o | © | 0.66466 | 4.63637 | 3. 37482 

10 | 0.75854 | 4. 54249 | 3.18522 10 o. 66324 | 4. 63779 | 3- 37770, 
4 20 | 0.75676 | 4.54427 3. 18881 20 | ©. 66182 | 4, 63921 | 3. 38057 
4 30 | 0. 75499 | 4. 54604 3. 19238 30 | 0.66041 | 4. 64062 | 3. 38343 
, 40 | 0. 75323 | 4. 54780 | 3. 19594 40 | 0.65900 | 4. 64203 | 3- 38628 
| 50 [. 75147 | 4- 54956 | 2. 10048 50 | 0.65760 | 4. 64343 | 3. 33912 

L — — — — . K * 

4 41 © o. 74972 | 4+ 55131 | 3. 20301 51 © o. 65020 | 4. 64483 | 3: 39195 
4 10 | 0.74797 | 4+ 55306 | 3.25653 10 | 0.65481 | 4. 64622 | 3.39477 
3 20 | ©. 74624 [ 4. $5479 3.21003 20 | 0. 65342 | 4+ 64761 | 3. 39759 
| 30 | 0. 74451 ] 4. 55652 | 3.21351 30 | ©. 65204 | 4. 64899 | 3- 40039 
40 | o. 74279 | 4+ 55824 | 3. 21693 40 o. 65066 | 4. 65037 | 3- 40318 
0 | 0. 74107 | 4. 55006 | 2.22044 | | 5© | 0.64928 | 4.65175 | 3.40597 
42 © |] ©. 73937 | 4- 56166 | 3.22389 52 o | 0.64791 | 4.65312 | 3.40875 
10 | 0.73767 | 4.56336 | 3.22732 10 . 64655 | 4-55448 [3.41151 
20 o. 73597 | 4. 56526 | 3.23073 20 | 0. 64519 | 4. 65584 | 3.41427 
30 | 0.73429 | 4. 56674 | 3.23414 30 | 0.64383 | 4- 65720 | 3-41702 
40 | 0.73261 | 4. 56842 [. 23753 40 . 64248 | 4.65855. | 3-41976 
go | ©. 72002 | 4.57010 | 2 24090 © | 0.64113 | 4- 65990 | 3. 42250 
43 | © | 0. 72926 | 4.57177 | 3.24427 [53 | © | 0:63978 4.60128 | 3.42523 

10 | 0.72760 ] 4.57342 | 3.24762 Io | 0.63344 | 4. 66259 | 3.42794 
20 | 0.72595 | 4. 57503 | 3.25095 20 | 0.63711 | 4.06392 3- 43964 
30 | 0.72430 | 4. 57673 | 3.25428 30 [o. 63578 466525 3.43334 
40 | 0. 72266 | 4.57837 | 3.25759 40 . 63445 | 4- 66658 | 3-43603 
50 | ©. 72102 | 4. 58000 | 3. 2689 50 | 0.63313 | 4.66790 | 3.43871 
44 © | C« 71940 | 4. 58163 | 3.26418 || 54 | © | 063181 | 4 66922 | 3.44138 
10 | 0.71778 | 4.58325 | 3. 26745 10 | 0.63050 | 4- 67053 | 3.44404 
20 | 0.71616 | 4.58487 | 3.27072 20 | 0.62919 | 4- 67184 | 3- 44670 
30 | C+ 71455 | 4- 536438 | 3.27396 30 [o. 62789 | 4- 67314 | 344935 
40 | 0. 71295 | 4. 58008 | 3.27720 || * | 49 . 62659 4.67444 | 345199 
80 [o. 71135 | 4. 58968 | 3- 25042 | 242 62529 | 4+ 67574 3-45462 
45 o | 0. 70976 | 4. 59127 | 3. 28303 [ 55 © | ©. 62400 | 4. 67703 | 3.45724 
Io | 0.70818 | 4. 59285 | 3. 28683 10 | 0.62271 | 4.67832 | 3.45986 
20 | ©. 70660 | 4. 59443 | 3. 290902 20 [o. 62142 | 4+ 67961 3.46247 
30 | 0. 70503 | 4. 5000 | 2, 29320 30 | 0. 62014 | 4- 68089 | 3. 46507 
40 [o. 70346 | 4. 59751 | 3- 29637 40 | 0.61386 | 4- 68217 | 3.46765 
50 | ©. 70190 | 4. $9913 | 2. 29952 be. 61759 | 4- 63344 | 3- 47024 
jt 1 46 © o. 70034 | 4. 69 3. 30206 [ 56 o | 0.61632 | 4- 62471 | 3.47282 
4 10 | 0.69879 | 4. 60224 | 3.30579 þ 10 | 0.61506 | 4- 68597 | 3.47539 
Wil. 20 | 0.69725 | 4.60378 | 3.30891, 20 | 0.61380 | 4. Q8723 | 3+47795 
ji 'Þ 30 | 0.69571 | 4.60532 | 3. 31202 30 | 0.61254 | 4. 68849 | 3. 48050 
of 40 | ©. 69418 | 4. 60685 | 3. 31512 49 | ©. 61129 | 4: 68974 | 3-48305 
1 F 50 | ©. 69265 | 4. 60838 | 3.21820 50 [o. 61004 | 4- 69099 | 3+ 48558 
Wl 47 | © | ©: 6% 3 4. 60990 | 3. 32125 || 57 © | ©. 60879 | 4- 69224 | 3-48811 
bl Io | 0. 68962 | 4.61141 | 2. 32434 10 | 0.60755 | 4- 69348 | 3- 49064 
1x 20 | 0.68811 | 4. 61292 | 3.32739 20 | 0.60631 | 4. 69472 | 3-49315 
48 30 | 0. 63660 | 4.6144: | 3- 33944 30 | 0.60508 | 4.69595 | 3-49566 
1 40 | c- 68510 | 4.61593 | 3.33347 40 [o. 60385 | 4.69718 | 3- 49816 
ll l 80 | ©. 68361 | 4.61742 | 3. 33649 | $0 | ©. 60262 | 4. 6984r | 3. 50066 
1 48 | o | 0.68212 | 4 61891 | 3- 33950 58 0 | ©. 6014 | 4- 69963 | 3.50314 
149 10 o. 68064 | 4.62039 | 3+ 34250 Io | 0.60018 | 4. 70085 | 3- 50562 
1" 20 | 0.67916 | 4. — 3.34549 20 | 0.59896 | 4. 70207 | 3. 50809 
F | 30 | 0.67769 | | 4+ 6233 | 3+ 34847 30 | ©. 59775 | 4. 70328 | 3.51056 
ws 40 | | 0. 67622 4. 62481 | 3+ 35144 40 | 0. $9654 | 4. 70449 | 3- 51301 
| co | ©. 67476 | 4.62627 |þ 3. 35439 50 | 0- 59534 | 4: 70569 | 3- $1547 
49 | © | £67330 | 462773 | 3-35734 | 59 || © | 9+59414 | 4.796897] 3.51791 
10 | 0.67135 |} 4.62918 | 3. 36028 | 10 | ©. 59294 | 4. 70809 | 3. 52035 
20 | 0.61040 | 4. 63063 | 3.36321 | 20 | 0.59175 | 4+ 70928 | 3. 52278 
30 | 0. 66896 | 4. 63207 | 3.36613 30 | ©. 59c56 | 4. 71047 | 3. 52520 
40 | 0.66752 | 4.63351 | 3- 36903 | 40 | 0.58037 | 4.71166 | 3.52761 
50 | ©. 66609 | 4. 63494 | 3-37193 | 50 o. 58815 | 4. 71285 | 3. 53002 

| | 
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[ABLE XV 1. For computing the Inde of a Ship at Sea fu two Altitudes-of 


——_— 


the Sun, &c. 
: HOUR 
gue" Log 4telap.|Log. Mid. Logarit | 5 . Lelap.[Logs MidJ Logarith. 
* Time. Time. Riſing. . Tide. ä Time Len 
o o o. 58700 | 4.71403 | 3. 53243 io | © o. 52186 | 4.77917 Þ 3- 3.66542 
to o. 58582 | 4.71521 | 3.53452 10 | 0, 52086 | 4.78017 | 3- 66747 
20. | ©, 58465 | 4.71638 | 3- 53721 | 20 | 0. 51986 | 4. 78117 [ 3.66952 
30 | 0.58348 | 4-71755 | 3.53959 | 30 | 0.51886 | 4.78217 3- 67156 
49 . 58231 | 4.71372 | 3.54197 | | 40 | $1787 4.78316 3-67359 
_5o | 0. 58115 . 71988 3:54434 | 50 [o. 51688 | 4. 78415 | 3-67502 
I o | 0.57999 | 4. 72104 | 3.54670 [11 © | 0. 51589 | 4- 78514 | 3- 67756 
10 | 0. 57883 4.72220 | 3. 54905 10 | 0.51490 | 4.78613 J 3-07967 
20 | 0.57768 4.72335 3-55140 20 | 0.51392 | 4.78711 | 3+ 68168 
30 | 0. 57053 4.72450 | 3-537 30 | 0. 51294 | 4. 78809 | 3-68369 
40 o. 57538 | 4+ 72565 | 3.5560 | 49 [o. 51196 | 4.78907 | 3-68570 
50 | ©. £7424. | 4-72679 | 2. 55341 50 | 0.51099 | 4. 79004 | 3. 68770 
2 o | 0.57310 | 4. 72793 | 3+- 50074 12 © | 0-51002 | 4. 79101 3.68969 
10 o. 571964. 72907 | 3. 56306 10 | o. 50905 [+ 79198 | 3. 69169 
20 o. 57083 | 473020 | 3- 56537 | 20 fo. 50508 | 4. 79295 3.69367 
30 | 0.56970 | 4.73133 3.56767 39 | 0.50711 | 4.79392 | 3-69566 
40 | 0.56857 | 4+ 73246 | 3- 56997 | 40 | 0. 50615 4 4.79488 | 3-69763 
50 | 0.56745 | 4- 73258 | 3-57226 0 | 0.50519 | 4- 79584 |] 3- 69961 
3 o | 0.56633 | 4: 73470 | 3+ 57455 13 oO | 0.50423 | 4. 79680 | 3. 70158 
19 | 0.56521 | 4. 73582 | 3.57683 Io | 0.50327 | 4+ 79776 | 3. 70354 
25 | 0. 50409 4« 73694 | 3. 57919 20 | 0-50232 [4.79871 | 3. 705 50 
30 | 0.56298 | 4. 73805 | 3- 55137 30 | 0.50137 | 4+ 79966 | 3. 70745 
40 [o. 56187 | 4.73916 3. 58363 | 140 [o. 50042 | 4. 80061 f 3.70940 
50 | ©. 56076 | 4. 74027 3.58589 _ ] 50 | 0.49947 | 4. 80156 [3.71135 
4 | © | 0.55966 | 4.74137 | 3. 58814 || 14 | © | 0.49832 | 4.80251 | 3- 71329 
10 | 0.55856 | 4.74247 | 3. 39038 | 10 | 0.49758 | 4.80345 | 3+ 71523 
20 [o. 55746 | 4.74357 | 3- 59262 1 20 | 0.49664 ] 4- 80439 1 3-71716 
30 | 0.55637 | 4.74466 | 3. 59486 30 | 9-49570 | 4 80533 | 3+ 71909 
40 | 0.55528 | 4.74575 | 3+ 59708 40 | 0.49476 | 4- $0627 | 3+ 72101 
50 | ©. £5419 [4.74684 | 3. 59930 50 | 0. 49333 | 4- 80720 | 3- 72293 _ 
5 © | 0.55311 | 4- 74792 |. 3-60152 15 919.424. 80813 | 3.72485 
Io | 0.55203 | 4. 74900 | 3. 60373 10 | 0.49197 | 4- 80906 | 3.72676 
20 | 0.55995 | 4 75008 | 3. 60593 20 fo. 49104 4-3c999 | 3-72867 . 
30 | 0.54987 | 4. 75116 | 3. 60813 30 | 0.49012 | 4.81091 | 3- 73057 
40 | 0. 54380 | 4. 75223 | 3.61032 | 40 | 0.48920 | 4.81183 | 3. 73247 
50'] 0.54773 | 4. 75230 | 3- 61251 | 50 | 0.48828 | 4.81275 | 3:73436 
6 © | 0. 54666 | 4.75437 | 3- 61469 || 16 o | 0.48736 | 4.81367 | 3. 73625 
10 | 0.54559 | 4-75544 | 3. 61686 {| 10 | 0.48644 | 4.81459 | 3.73813 
20 | 0. $4453 | 4-75650 | 3- 61903 20 0.485534. 81550 | 3-74001 
30 | 04 54347 | 4+ 75756 | 3+ 62120 30 | 0. 48462 | 4.81641 | 3.74139 
40 | 0.54241 [4.75862 | 3.62336 40 Jo. 48371 | 4.81732 | 3+ 74376 
50 [o. 54136 þ 4. 75967 | 2. 62551 | 5O | o. 48280 | 4.81823 | 3- 74563 
7 © | 0.54031 | 4.76072 | 3- 62766 17 o | 0.438189 | 4.81914] 3. 74750 
10 | 0.53926 | 4. 76177 | 3. 62980 I 10 | o. 48099 | 4.82004 | 3- 74936 
20 | 0. 53822 | 4. 76281 | 3.63194 | 20 o. 48009 | 4. 82094 | 3. 75121 
30 | 0.53718 | 4. 76385 | 3-63407 30 0. 47919 | 4- 32184 | 3+ 75307 
| 49 . 53614 4- 76489 | 3- 63620 40 | 0.47529 4.82274 3.75491 
50 | 0.53510 | 4.76592 3.63832 50 | 0.47739 | 4.82364 3- 75676 
8 | o | 0.53406 | 4+ 76697 | 3+ 64943 18 © | 0.47650 | 4.82453 | 3+ 75860 
IO | 0.43303 | 4- 76800 | 3.64254 1 10 9.47561 4. 82542 J 3. 76043 
20 0. 53200 | 4. 76903 | 3.64465 20 | 0.47472 | 4- 82631 3.76227 
30 | 0- 53097 | 4+77006 3. 64675 30 fo. 473834 82220 | 3. 76409 
40 | 0-52995 | 4. 77108 | 3.64885 40 | 047295 | 4- $2808 |] 3. 76592 
©. $2893 | 4.77210 | 3.65094 50 | 0.47207 | 4. 82896 ] 3. 76774 
o. $2791 | 4+ 77312 | 3-65302 ||- 19 | © | 0-47119 | 482984 | 3.76955 
2.52690 | 4.77413 | 3+65510 f 10 | 0.47031 | 4- 83072 | 3. 77137 
o. 52889 | 4. 77514 f 3.65717 20 | 0.46943 | 4. 83160 | 3.77318 
0. 52488 } 4. 77615 | 3.65924 30 | 0.46856 | 4.83247 [ 377498 
0. $2287 | 4+77716 | 3.66131 40 | 046769 | 4- $3334 | 377678 
0.52286 | 4. 77817 | 3- 66337 | | 50 | 0. 46682 | 4.83421 | 3.77858 
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TABLE xvl. ror computing the Latitude of a Ship at Sea from two „ Altitude: of 


the Sun, &c. 
1 HOUR. 4 
- * e „ Mid. Logarn * 
8. Log. Felap. Log. Mid. ] Logar th. M. IS. [-og-3<lap. "== Riſing. 
M. IS. Time. | Riling. Time. 
1 ¶— 1716 T | 3-88150 
83508 | 3.78937 || 3a | © þ 0.41716 | 4- tr 
10 ap 4 83595 | 3-78216 | 20 | 5.41564 | 4 88539 | 3-83467 
20 | 0.46421 | 4. 83682 3 78395 | 30 1 41488 | 4. 88675 | 3.8862 5 
30 | 0.46335 4.83768 3 2 | 40 | 0.41412 | 488591 3.88783 
40 0. 46249 4.83854 3 2 | 50 | 0.41336 | 4. 38767 | 3- 88940 
59 | 0.46163 | 4: $2940 | 3-7 = —_———— — 
* 188 © | 0.46077 | 4.54026 2 : 10 | 0.41186 | 4.88917 | 3- 89254 
10 | 0.45992 | 4-$4111 | 3.792 2 | 20 | 0.41111 | 4. 88992 | 3.89411 
[0 þ 0-45907 þ 484196 | 3.7945 30 | 0.41036 | 4.89867 | 3. 89567 
Fenner | 3.29034 } 40 | 0.40961 | 4.89142 | 3-89723 
40 | 045737 | 4 84566 372 * | 50 | 0. 40886 | 4. 89217 | 3. 89879 
| 50 2 45652 4. $4457 EAI 3.90034 
22 © | 0.45567 [4.84536 | 3 22 32 10 | 0.40738 | 4. 89365 | 3.90189 
10 | 0.45483 4.84620 | 3+ 42 | 20 þ ©. 40664 | 4.89439 390344 
reren. 30 | 0-49599 4. 89513 | 3- 90498 
42 | 0.45231 | 4- _—_ . 37828 50 o. 40442 £* 89661 3. 90807 
AE — | " ao | & 39735 | 3- 90960 
| © | 0245064 | 4: 85039 | 3.8120 || 33 242898 111 
23 45 +1 8 10 fo. 40295 4.89808 3.91114 
10 | 0.44981 4.8522 | 3. 842272 20 | 0.40222 | 4. 89881 | 3.91267 
20 | 0.44898 |} 4. 2 | 181375 ö 30 | 0.40149 | 4.89954 | 3- 91420 
3 | 0.44815 | 48538 3.848388 40 fo. 4076 . 99027 391572 
4 | 944732 | 485371 * | $o | 0.40002 | 4.90100 3.91724 
50 o. 44649 | 4+ 85454 Jo GS — — — ——d _— 1 3.91876 
r 6 % 3-82230 N 36 |} © | 0+39930 | 4-90173 8 
24 J © | 0.44567 | $+8553 _ ſ 10 | 0. 39357 4.902463. 9202 
10 | 0.44485 | 4 $5618 | * a | 20 fo. 39785 | 4. 90318 | 3-92179 
20 | 0.44403 | 4 85700 47 36-4 it 30 | ©. 39713 |. 4- 90390 | 3-92331 
bao be he ef 40 o. 39641 | 4- 90462 | 392482 
40 | 0-44239 | 4.85364 | 3 * | 50 o. 39569 | 4.90534 | 3- 92632 
50 | 0.44158 | 4.85945 | 3 K 0606 | 3- 92782 
2: | © | 0.44077 4. 86026 | 3- $3240 | 33} 4 C1 029097 4-9 + 92932 
1o | 0.43996 | 486107 | 5 83581 | 20 o. 39353 | 4.9% 50 3.93682 
20 | 0.43915 | 4 85188 | 3* 823 30 | 0. 39232 [ 4. 90821 P 3. 9 — 
30 | 0.43334 | 4.86269 | 3 2 | 40 2% 39211 | 4.90892 |} 3.93351 
EE 
Le — EY 2 1934 | 3- 93679 
26 0 | 243593] 4 $6510 | 3- 84476 | al No 0. 38998 4.91105 3- 93827 
IO | 0.43513 | 4. 86590 og 20 (o. 38927 | 4.91176 | 3493975 
20 | 0.43433 | 4- 86670 [ITE | 30 o. 38856 | 4.91247 | 3- 94123 
30 | ©-43353 | 4-86750 |} 3- 86748 | 40 f 0. 38786 | 4.91317 | 3- 94271 
F | 50 | 0.38716 | 4:91387 | 3- 94418 
© |] ©, : | i 
— |= 56980 | 3-B5z4z 37 | oo. 38646 | 4- 91457 | 3-94566 
„ bg pared bane En] 10. 38576 | 4.91527 | 3- 94712 
IO | 0:43935 | 4- 87068 | 3 * | 20 Po. 38506 | 4-91597 3.94859 
20 þ 0-42956 | 4. 87147 2 | 30 | 0.33436 | 4- 91667 | 3.95005 
30 | 0.42877 | 4.87226 21 40 | 0. 38366 | 4.97737 3.95181 
40 0. 42799 | 4 87304 * 2 co | ©. 38295 4.91807 $4 95297 
LSU 367255 joe To: 33227 | 4 91976] 3:95443 
"28 | of 0.42643 | 487460 | 3- _ 38 | ox > he ; 4+ 91945 | 3+ 95588 
— 22225 27520 Sons 2 4.92014 |; 3-9573 
20 lo. "a. f 8020 2083 3.95878 
30 | 0.42409 | 4- 87694 2 | — 4 734752 3.96023 
48 27778 * — 50 | 0. 37882 2221 [3.26167 
| 52 | ©:42253 | 487850, 217 7398 5377349295 3.9% 
29 O | 0.42176 | 4. 37927 | 3 OE 39 10 | 0.37745 | 4. 92358 K 3- 90455 
10 | 0.42099 | 4. 88004 3 9735 20 | 0.37677 4.92426 3. 96599 
rn 39 | 0: 37609 | 492494 | 3- 96742 
30 | 0. 42248 3 — - : 47872 40 | ©+ 37541 | 4.92562 | 3.963 ; 
. 41 . 7 742 „97023 
4 041792. & $3341 |. 3. $7991 50 | 0+ 37473 4 92630 | 3.97% 
| x 


II 


CLI _ 


t 6 1 


TaBL8 XVI. For 
computing the Latitud 
E of « Ship at Sea fro 
m two Altitudes 
of- 


the Sun, &c. 
Th 4 x: HOUR. — 
2 Log: Mil. rith. | E 
| 3 . ime hne : M. el : 
28 0. 37405 [ET N — — l _ 
| o. 37337 | 4-92 + 3.97170 | 50 5.35 Riingg 
0 — 4- 92834 | 3.97455 0:33498 | 4.96805 | 4603433 
4+ 9290r | 3-9 | 0. 33438 | 4-9666 3 
o. 3713 F 7597 o. 96665 4. 05561 
r 9.23518 4373, 4225372 
EUA 033258 þ 4. o6fas. cage 
o. 36934 | 4 6 3.98021 | 51 0 4.05946 
| 17 4-931 9 3.98162 — 4 96g06 | 4.06074 
| af 4 9330 3+ 98392 | 0. 33077 1929 
1 0. 36734 | 4. 2252 3.98443 0.3 way 4- 97026 4 06330 
o. 3666 93369 3.95583 3017 4.97086 | 4.06 
42 O: 36602 | 4. [= 0. 32899 i 
| o. 14 93501 | 3-98862 | & 97204 1. 06711 | 
35536 } 4- 6 5% Os 328 
— of be 4 re en | 0. 32839 þ 4 97264 | 406838 
036070 1 + 9 333.9914 $ —— 4.97323 | 4+ 7 
Ce 36338 ] 4+ wy 3.99280 o. 32661 | 4-97383 | 4-07091 
EE 7 — 
3 9. 36206 - 0. 32 > 97343 
36141 99096 } 53 0. 2222. 
| 0. 36011 * — 3.99972 Os 32367 4+ 97677 4.07720 
, e . 2 775 
0.35881 > f o. 07970 
— 0.35816 — 4 202tel on — 4 97953 755655 
0: $5752 | Hy to CONS | 54 | | o. 32 92 | 4:97911 | 4: 08220 
| 20 | ©. 55086 | 484477 q«oobs7 f} — 4.57959 | 4-08344 
o. 714 00793 764. 98027 el 
f 4o | © 2 4. 94481 4.8595 | >. 32018 | 4.98085 | 4. — 
35558 | 4494545 | 4- 0. 31960 ＋ 
— 9] a 6. 72 7.2484 
0 15 94673 | 401337 || 55 83775 + 58259 | 25 
9 8 31 f 
ABE e 
30 | 0. 35238 | 4.94865 2 * | . 31672 Me» 4.09210 
9.35174 4.94929 | 4- 377 0. 31614 e 
0. 35110 4.949 4.01877 | o. 31 4.98489 4 09456 
46 _4- 94993 4.02012 | 5 557 4.98 546 4.09578 
| 35047 | 4+95056 | 4.0 ereilte 
o. 34984 | 4. 95119 * | 56 ITY 4-0970r 
do: heh 4.95182 —.— | 0.31386 4 5 — 
58 4.952454. 02 0. $1329 | 4.987744. 9945 
0.34795 - 547 0. 21 987744. 10067 
7 0. 34732 4 ö | mes per 6 —— 
EA 1 
FI FE rd RE e 
] © 34544 4 95559 S—_ o. 3108 dren | EIS” 
be 34482 | 4-95621 4.03212 o. 30990 722277 4. 20673 
o. 34420 4.9568 5 4-334 o. 30934 4.99113 | 4. 10794 
f | ©. 34358 4.95 * 4.03477 N o. 308 78 4.99169 4 10915 
48 0.342 "I 5745 | 4: 03608 | 0. 30822 | 4+ 99225, | 4- 11035 
| } 9 4.95807 4.03740 | 8 4+ 99201 4. 1115 
0. 34234 4.95869 | 4-038 | 5 0. 30766 | 4: 55 
12 — 4.95931 [4 nn | 0.430710 74 — Lg he 
«34110 } 4495993 40 | o. 30655 11395 
o. 34048 | 4- 4134 | | 4+ 99445 411751 
— 12255 pt: 4 0g26s5 | . $0544 4.35555 7 39 
49 0.33925 [| 8 22 þ ©. 3048 5 4- 17754 
| | 0433 64 | 4-96178 | 4.04526 © 59 308 | 4.5001; 4-1187 
** 4.96239 [4 o46 + 30433 | 4. 99670 | 4-11 
al. 5 | 4-96300 | 4 r | 0. 39378 | 4.99725 [4 «44 3 
* 2 257 4 96361 2 | 2 . 4-99780 4.12229 
| ©. anda ; 045 ; 99835 4.12348 
| 33620 | 496483 | 4-05175 | Borg 4.99890 — 2 
N 30 5 4- 99945 | 4+ [2534 


-, ,* % 
" m * 


* 
n 0 ot woe ©, VE. - ” us 


f 
ting the Latitude of a 8 at Sea from two Altitudes o 
TABLE XVI. For — g 2 


2 HOURS. 


IE a 


— 


* — 
— N 


8 FAE Felap:[Log. Mid, | Togarith, 
J Telap Log. Mid Wogarith: | "a g. Telap 
M. [S. ae. Time. Riſing. go — = —| | _ 7 = 
3 * © | ©, 2697 5.03125 
0 © | 0. 30103 | 5.00000 4. ITO 10 2 yo — 509196 | 4 756 
rr 20 | 0.26879 | 3.03224 4- 19698 
nere 30 | 0.26830 | 5.03275 | 4.19806 
| 39 . 29939 | 5+ 05164 | 4, 13055 | | 40 | 0.26781 | 5.03322 | 4. 19914 
40 o. 2988 ; | 5. 00218 | 4. 13172 | * 01872 4.88887 
o | 0.29831 L. 222 . 1382 fe. Le 
22. 50327 4.7346 12 | o [0.26682 | 5.03427 4.20120 
I o | 0.29776 22281 22 10 | 0.26633 | 5.03470 4. 20236 
a e ee e 
2 . | 30 | 0.26 03568 | 4.20451 
| 30 | ©. 29614 | 5.00489 | 4. 13750 | = oy 26480 4 — 4. 20558 
22 3 ; 60596 4 13988 | SO | 0: 80836 | 5.03665 | 4.20665 : 
50 | ©. 2950 . 3 212 — © =." I 
| 2638 +03714 | 4+ 20771 
e eee rome | 4mm 
| 10 | 0.29399 brian} bye _ | 20 | 0. 26292 | 5. a 4. 20984 
20 fo. 293465. 057 [41423 | 30 | 0.26244 | . 03859 | 4-21091 
30 | o. 29293 | 5- 00810 | 4.14451 | © ole 5.03908 | 4- 21197 
40 | 0-29229 | 5. 00864 | 4. 14566 | 2 * —— 5403956 | 4. 21303 
50 0. 29186 5.00917 4+ 14632 | 4 8 : 7 5. 04004 4 21409 
— — o | 0.260 ' . 
3 of 0. 291335. 00970 | 4 > ig | 92 10 3 © 4.21514 
| 10 | 0.29080 | 5.01023 | 4-149 «| 20 | 0.26003 | 5.04100 | 4.21620 
1 20 | 0.29027 | 5401076 | 4. 1502 30-| 0.25955 | 5.04148 | 4.21725 
| 30 0. 28974 5 91129 4110 ö 40 0.25907 5. 04196 4.21831 
40 | 028921 | 5.01182 | 4.15255 5o | 0.25859 | 5.04244 | 4.21936 
| 50 | ©- 28869 | 5.01234 | 415359 if _ r 
eier 01287 4- 15483 1 | — 3 5. 04340 4- 22146 
| 10 | ©. 28764 | 5.01339 | 4.15597 20 | 0.25716 | 5.04387 | 4-22250 
20 | 0.28711 | 5.01392 | 4: 15710 o | 0,25668 | 5.04435 | 4.22355 
| | 30 . 28659 | 5.01444 | 4 15824 40 * a 5.04482 | 4-22459 
140 | 0-28607 | 5.01496 4 15937 | go | 0.25573 | 5.04530 | 4. 22564 
50 | ©. 28554 | 5.01549 E — 5. 04577. 4. 22668 
| o | 0.2 . . 

5 | © | 0.28502 | 5.01601 . [YES vgs. — ” 72772 
10 0. 28450 | 5.01653 | 4- | 20 | 0.25432 | 5.04671 | 4. 22876 
| o. 28398 | 5.01705 | 4- 16389 wh 
Ce ++4 T4 16501 30 | 0.2538 5.04718 | 4- 22980 
30 | 0-28346 } 5. 91885 3 40 8 5. 04765 | 4.23083 
40 0. 28295 | 5.01808 | 4+ ok g | 0.25291 | 5.04812 | 4. 23187 
| 50 Dee 6 o | 0.25244 "504859 4- 23290 

6 | © | 0: 28191 | 5.01912 4 16838 ; 10 — 5. . 04906 4 23393 

10 | 0.28140 | 5.01963 | 4- 41 | 20 | 0.25150 | 5.04953 | 4. 23496 
20 o. 28089 | ons 4+ tony, 30 | 0.25104 | 5. 04999 [ 4- 23599 
212 — 2 5 40 [o. 25050 | 5.05046 4. 23702 
eee 2 - Hh we 50 | 0.25011 | 5.05092 | 4. 23805 
| ll Boks + HL Es er 17 fy © | 0.24964 | 5.05139 | 4. 23907 
7 © | 027554 | 5-02219 | 4- [2's *| 10 | 0.24918 | 5.05185 | 4. 24010 
10 | 0.27833 | 5-02270 | 4-17 1 20. | 0.24872 | 5.05231 | 4.24112 
20 | 0.27782 1 5. O23Z2T 2 9 30 | 0. 24825 | 5.05278 | 4. 24214 
30 | 0.27731 | — 4 40 | 0.24779 | 5-05324 4- 24316 
40 . 27000 | $ © 0. 24733 5.053790 | 4+ 2441 
e e 
8 © | 9.27579 502524 „ 10 | 0.24641 | 5.05462 | 4. 24622 
10 | 0.27529 | 5+ 03574 EY 20 | 0.24595 | 5.05508 | 4. 24723 
20 | 0.27478 | 5.02625 | 4- _ | 30 | 0.24550 | 5-05533 | 4- 24825 
enn 40 | 0.24504 | 5.05599 4.24926 
40 | 0.27378 2 . * xv 50 | 0. 24458 | 5.05645 [ 4.25022 
500. 27327 . n a — „ 3 
1 1 1 „O 690 „ 42512 
9 o | 0. 27277 cp we" 4- _ | 19 * wa — A . | 4. 23229 
10 c. 27227 | 5.02876 | 4. 1893 | 20 | 0.24322 | 5.05781 | 4.25330 
rene | | 30 | 0.24276 | 5.03227 | 4.25430 
30 | ©. —— 5 —_ — 40 2 '$+ 05872 4- 25531 
; o | 0.270 : : 25631 
4 0.27028 | 5. nn, 4. 19373 | | 50 us 24186 85 * | 4+ 3593 


ww WW —T8T—ÄũÜ?! 


> © 0 ww 


TIE 4 4 4-H 5 
2888 8 oo 0 


37 


U 


68 


Tast XVI. For computing the Latitude of a Ship at Sea from two Altitndes of 


the Sun, &c. 
— — —— —— — ITY —d — —— „ 
2 HOURS 

| Telap. Log. Mid. |[Logarith. |] * Lo Telap. | Log. Mid, | Logarith. 
M. of 44g Time, | Kiſing, M. | 8 Time. ime. Riſing. 
20 | © | 0.24141 | 5.05962 | 4.25731 || 30 | © | 0-21555 | 508548 | 4. 31523 
to | 0:24096 | 5.06009 | 4.25831 || 10 | 0.21514 | 5. 8589 | 4.31616 
2 | 0. 24051 | 5.06952 — — 20 | 0.21473 | 5. 08630 4. 31709 
30 | 0.24006 | 5.06097 | 4- 26031 30 | 0.21432 | 5. 08671 | 4- 31801 
40 | 0.23961 | 5.06142 | 4.26131 40 | 0.21291 | 5:08712 | 4. 31894 
| 50 | 0: 23916 | 5.06187 | 4. 26231 50 | 0.21350 | 5.08753 | 4. 31987 
21 o | 0.23871 ][. 06232 [4.26330 31 © | 0.21309 | 5-08794 | 4. 32079 
10 | 0.23827 | 5.06276 4. 26429 10 | 0.21269 | 5- 08834 | 4. 32171 

20 | 0.23782 | 5.06321 | 4. 26529 20 | 0.21228 | 5.08875 | 4. 32264 
39 | 0.23738 | 5. 06365 | 4- 26628 30 | 0.21187 | 5.08916 | 4. 32356 
40 | 0-23693 | 5.06410 | 4- 26727 40 | 0.22147 | 5.08956 | 4. 32448 

50 | 0.23649 | 5.064454 | 4- 26326 || | 50 | 0.21106 | 5.08997 | 4. 32540 
© | 0.23605 | 5.06498 | 4- 26924 || 32 © | 0.21066 | 5. 09037 | 4. 32631 
10 | 0.23560 | 5.06543 | 4-27023 10 | 0.21025 | 5.09078 | 4. 32723 
20 | 0.23516 | 5.06589 | 4-27121 20 o. 20985 | 5.09115 | 4. 32815 
1] 30 | 0.23472 | 5» . 06631 | 4.27220 30 | 0.20945 | 5.09158 | 4. 32906 
40 | 0.23423 | 5.06675 | 4.27318 40 | 0.20905 | 5. 09198 | 4. 32997 
50 | 0.23384 | 5.06719 14. 27416 50 | 0. 20864 | 5.09239 | 4. 33089 

'© | 0.23340 | 5.06763 | 4- 27514 33 © | 0.20824 | 5. 09279 4. 33180 
to | 0.23296 | 5.06807 | 4- 27612 10 | 0.20784 | 5. 9319 | 4. 33271 
20 | 0.23252 | 5.0685r [ 4. 27710 20 | 0.20744 | 5+ ©9359 | 4- 33362 
30 o. 23209 | 5.06894 | 4.27307 30 | 0.20704 | 5- 09399 [ 4+ 33453 
40 | 0.23165 | 5.06938 | 4- 27905 40 [o. 20665 | 5.09438 | 4. 33543 

50 | 0.22122 | 5. 06081 | 4. 28002 50 [o. 20625 | 5.09478 | 4- 33634 
o | 0.23078 | 5.07025 | 4- 28099 34 o | 0.20585 | 5.cg518 | 4. 33724 
10 | 0.23035 | 5. 7068 | 4. 28197 10 | 0.20545 | 5- 09558 | 4. 33815 
20 | 0.22991 | 5.07112 | 4.28294 20 {| ©. 20506 | 5. 09597 J 4. 33905 
39 | 0.22948 | 5. 07155 [4.28391 30 | 0. 20466 | 5.09637 | 4. 33995 
40 | 0.22905 | 5.07198 |.4. 28487 40 | ©. 20427 | 5.09676 | 4. 3408 5 
50 | 0. 22862 | 5.07241 | 4. 28 684 50 | 0.20387 |} 5- 09716 | 4.34175 
o | 0.22819 | 5.07284 | 4. 2868r 35 o | 0.20348 | 5-09755 | 4- 34265 
10 | 9.22775 | 5.07328 | 4- 28777 10 | 0.20309 | 5+ 99794 | 4- 34355 

20 | 0.22732 | 5.07371 | 4. 28873 20 fo. 20269 | 5. 09834 | 4: 34444 

30 | 0.22690 | 5.07413 | 4.28969 30 | 0. 20230 | 5. 09873 | 4. 34534 
40 | 9-22647 | 5.07456 | 4. 29065 40 | 0.20191 | 5.09912 | 4. 34623 
0 o. 22604 | 5.07199 | 4. 29162 50 . 20152 [5.09951 | 4. 34713 
© o. 22561 | 5. 07542 | 4. 29257 36 O | 0. 20113] 5. 09990 {| 4. 34802 
10 | 0.22519 | 5.07584 | 4- 29353 10 | 0.20074 | 5. 10029 | 4+ 34891 

20 | 0.22476 | 5.07627 | 4. 29449 20 | 0.20035 | 5. 10068 | 4 34980 
39 | 0.22433 | 5. 07670 | 4- 29544 30 [o. 19996 | 5.10107 | 4. 35069 
49 | 0.22391 | 5.07712 | 4.29639 40 [o. 19957 | 5. 10146 | 4. 35158 
50 | 0.22349 | 5.07754 | 4- 29725 _ | 59 | ©. 19919 | 5.10184 | 4- 25247 

BR 2 — — 

27 o | 0.22306 | 5.07797 | 4. 29830 37 O | 0.19880 |-5. 10223 | 4+ 35335 
to | 0.22264 5- 07829 4.29925 10 | 0.19841 | 5. 10262 | 4. 35424 
20 | 0.22222 | 5.07881 | 4. 30020 20 | Oo. 19803 | 5.10300 | 4+ 35512 
30 | 0.221830 5. 07923430115 30 | 0.19764 | 5.10339 [4.35601 

40 [o. 22138 | 5.07965 | 4. 30209 40 | ©. 19726 | 5. 10377 | 4. 35689. 
50 ] 0.22096 | 5. 08007 | 4. 30304 50 . 19687 | 5. 0416 4. 35777 
28 © | 0.22054 | 5.02049 | 4. 30398 || 38 © | 0. 19649 | 5. 10454 | 4- 332865 
to | 0.22012 | 5.08091 | 4.30493 10 | 0.19611 | 5.10492 | 4. 35953 
20 | 0.21970 | 5.08133 | 4. 39587 20 | 0. 19572 | 5- 10531 [4.36041 
39 | 0.21928 | 5.08175 | 430681 30 | 0-19534 | 5. 10569 | 4.36728 
40 | 0.21887 | 5.08216 | 4. 30775 40 | 0.19496 | 5. 10657 4. 36216 
I 50 [| 0.21845 | 5.08258 4. 30869 5 | 0- 19458 | 5. 10645 | 4. 36303 
29 o | 0.21803 . 03300 | 4. 30963 39 o | 0. I9420'}] 5. 10683 | 4. 36391 
10 | 0.21762 | 5.03341 | 4. 31056 Io | 0.19382 | 5.10721 | 4. 36478 
20 | 0.21720 | 5.08383 | 4.3t150 20 | 0. 19344 | 5. (0759 | 4. 3656g 
39 [. 271679 | 5.08424 | 431243 39 [o. 19306 | F. 10797 | 4. 36653 
40 | 0.21638 | 5.08465 | 4. 31337 40 | 0.19269 | 5.10334 | 4+. 36740 
50 0.21596 | 5.08507 | 4.31430 50 | 0.19231 | 5.10872 | 4. 36827 


1 


Altitudes of 
Sea from two 

mputing the Latitude of a Ship at 

For co 

TABLE XVI. 


the Sun Ee. 


* 


ts R 5. , arith. 
- DI IT - s. Cle. * Riſing, 
: id. _— . Time. 4 — "4.4ioo 
NICE ESSE LIE. 97 7755 
4 x . of me. — G 13 To ao 6 97 5. 13 2112 
= + 1091O | 4. 369 E. | TO o. 169 13140 | 4.4 
4 | © [019193 A ro947 | 4. Lars wi > r696z 4 — 4.42193 
IO] ©, 4 5. 1098 5 4.370 30 | ©. 1692 5. 13209 | 4- 42274 
m _ —.— 5.11022 | 4, ode +. 40 | o. —_ 5.13243 | 4+4235 
30 fo. * 5-11060 | 4. 372 5 | 59 | 0. 16862 3.12277 | 4-424 
Se * NU o | 0. 16826 323310 | 4- 42516 
1 17135 CERT * 10 | 0.16792 a 345 | 4-42597 
41 - 21 5.11172 4. 3 2014 © 13379 4.4 
10 O. 1 13 5 209 4. 27604 O O. 16724 Zo 4.42758 
20 CN | 4 4.37690 — o. 16690 2 4.42838 
188575. 6 6656 | 5. —| 
30 D. 1 ju 11283 4. 3777 SO fol 5 — nm - 42918 
| «18520 | ;. 7362 : 5- 13481 | 4 
n 11320 [ 4. 378 18622 5.13 42998 
, 18783 | 5. — o o. 43516 | 4.4 
— * ee 4- 37345 10 | 0.16588 3.13575 722728 
42 24 8709 5.11394 4+ 35033 20 } 0, 16554 5.13583 * 
10 | 6.18572 3.71457 4.38235 per Ee 4-43238 
20 | ©.1 : 11463 4+ 35204 Oo. 16487 6 co 44331 
15935 | 5.114 28 4 2 | 5-13650 | 
6 | 001333 | 5.11505 | 4:35 74 ANI 
LE 8. | 53 0b 1 4275 
—— 3.77576 [4.38450 [f 10 | 0.16386 | 5 13751 4.43557 
43 © | 0. 18488 - 11615 | 4, 35544 20 o. r6352 — — 4 4- 43038 
10 for 11652 | 4. 38629 o | 0. 16319-| 5. 818 | 4.4371 
all bat 5.11638 — — 10 j — 58. | 4.43795 
0 of — 7 = 2 
* o. 18378 14723 47828 i Þ tf Db DM J. 13884. 4- 43574 
| wy d. 18342 | 5.11761 4 1 0. 16219 | 5 13917 4.43953 
— $300 | 5-11797 | 4.35908 [54 10 | 0.16186 I | 4-44932 
44 O I] ©. 18269 5. 11834 4.39052 20 | o. 16152 5 139 4.44111 
10 O. 3 5. 11370 4.39137 30 0. 16119 Ss 4+44190 
20 | O. — 5.11906 4. 39221 40 [o. 16086 | 5. 14050 | 4. 44269 
30 3 5.11942 4 39395 _5o o. 16053 — — 4.44348 
= > og 5: 11979 2. An | © | ©. 16020 pn 4- 44426 
— — 5059 | 5. 12014. 439473 If 55 to | 0.15987 5 19149 4: 44599 
1 35. 12050 | 4.39557 20 | 0.15954 | 5: 14182 | 4.44533 
12 ny — 5 12086 4+ 39641 30 0. 15921 * 14215 4+ 44662 
3 81 512122 2. 42 . 15888 55 14247 4- 44742 
6 | 0.17945 | 5.12158 1 So e 
40 5 kc 512194 4.30892 =” OW 0 yy 15823 bY _ 4.44896 
1 — 3.12229 [4.39975 U ro | 0.15790 | 5. — 4.44074 
ih Bog * 17838 512205 | 4.40058 2229 14378 [4.45052 
* wb ad 5+ 12301 | 4.40142 30 | 0.15725 | 5. 14411 | 4.45130 
20 lo. 17 675. 12336 | 4. — 40 | 0.15692 | 5. 144434. 45208 
1 hob {£4 1 5.12372 4. 4030 50 | 0. 15660 HEA 
40 O. af —— 5. 12407 4. 40391 7 8 15028 | 5 — ** 
50. [o. 1, 4.40474 57 5˙145 44+" 
— " 5124343 | 4. 404 IO | 0.15595 4+ 4544 
47 if Sp Loop : 12478 | 4. 40856 20 | 0.15563 | 5. —— 4-45518 
n $4508 leere 
— 5.12549 4. 40722 © 515498 . 4637 | 4-45673 
30 2 5. 12584 þ 4- 4080g | 50 | 0.15466 88 
40 40. 12629 | 4.40 i4 | 5-1 827 
| «17484 | 5 | O | 0.154 1 | 4.45 
3 7414 | 5.12689 ane i 14765445987 
. 3 5+ 12724 | 4.41133 30 | 015338 | 5. 14797 4. 46058 
2 512759 — a. Oz DEE 5. 14829 | 4.4613; 
a . . 12794 4+ 50 9.1827 22 n 
242828 5.12829 12 1 4. 46259 
—— 239 | 5- 12864 | e oc 13178 | 5.14925 4.40265 
49 44h, ay — 5. 12898 | 4.41542 pip 5. 14957 | 4- - 40447 
4:25 Hoy 7170 512933441624 30. 15146 [ 5. 88 4+ 4651 
56} baht be 12968 } 4.41706 40 * 515 | 5-149 o | 4-46595 
1 441787 9. 15083 | 5.15020, 
91 0. 17101 Se TJ 41868 50 | 
— ©. 17066 f 5. 13037 | 94 
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TarT XVI. For computing the Latitude of a Ship at Sea from two Altitudes of 


- 


12 


| 


the Sun, &c, 
3 HOURS, 
. Log. telap.]Log. Mid.] Logarith. Log. Jelap.] Log. Mid. Logarith. 
M. J'S. Time. Time. Riſing M. 8. | Time. Tim. Riſing 
© O o. I5,051 | 5.15052 | 4.46671 19 0 | 0.13237 | 5.16866 | 4.51109 
IO | 0.15020 | 5.15083 | 4.46747 10 o. 13208 | 5. 16895 4.51151 
20 | 0.14988 | 5.15115 | 4.46823 20 | 0.13179 | 5.16924 4+ $1253 
30 | 0. 14957 | 5.15146 | 4.46899 30 [o. 13150 | 5.16953 | 4451325 
40 | ©. 14926] 5.15177 | 4.46975 40 0. 13121 | 5.16932 | 4.51396 
lj 52 j 9-14594 | 5: 15209 | 447051 50 | 0. 13093 | 5.17010 | 4.51467 
11 © | 0.14563 | 5.15240 | 4.47127 11 o | 0.13064 | 5. 17039 | 4.51539 
IO o. 14832 | 5.15271 | 4.47203 10 | 0.13035 | 5.17068 | 4. 51610 
20 | ©. 14800 | 5.15303 | 4.47278 | 20 | 0.13007 | 5, 17096 | 4. 51681 
39 | 0.14769 | 5.15334 | 447354 30 [. 12978 | 5. 17125 | 4. $1753 
: 40 | 0.14738 | 5.15365 | 4.47430 | 40 [o. 12950 | 5.19153 | 4. 51824 
50 | 0.14707 | 5.15396 | 4.47505 | 50 | ©. 12921 | 5.17182 | 4.51895 
2 © | 0.14676 | 5.15427 | 4.47530 | 12 © o. 12893 5.17210 [4 51966 
110 . 14645 5. 154583 | 4.47656 Io Jo. 12864 | 5.17239 | 4. 52037 
20 | 0.14614 | 5.15489 | 4: 47731 | 20'] 0.12836 | 5.17267 | 4.52107 
30 |} 0.14583 | 5.15520 | 4.47806 | 30 [o. 12807 | 5.17296 | 4.52178 
© 40 | 0.14552 | 5.15551 | 4. 47881 | 40 | 0.12779 | 5.17324 | 4. 52249 
50 L. 14521 | 5. 15582 | 4. 47956 So | 0 12751 | 5- 17352 | 4-52319 
— — — 
3 O o. 14490 | 5.15613 | 4. 48031 13 o | 0.12723 | 5.17380 | 4. 52390 
10 | 0.14460 | 5.15643 | 4. 48106 10 o. 12695 | 5.17408 | 4. 52461 
20 | 0.14429 | 5.15674 | 4. 48180 | 20 | 0.12666 | 5. 17437 | 4. 52531 
30 ] 0.14398 | 5.15705 | 4.48255 30 | 0.12638 | 5.17465 | 4. 52601 
5 40 | 0.14368 | 5.15735 | 4.48330 40 | 0. 12610 | 5.17493 | 4- 52672 
{$52 | 0. 14337 | 5- 15766 | 4.48404 50 [o. 12582 | 5.17521 | 4. 52742 
4 © | 0.14307 | 5. 15796 | 4.48479 14 © | 0.12534 | 5.17549 | 4- 52812 
10 o. 142765. 15827 | 4.48553 | to | 0.12526 | 5. 17577 4. 52882 
| 20 | 0.14246 | 5.15857 | 4. 48627 | 20 o. 12499 | 5. (7604 | 4-52952 
39 o. 14215 | 5.15888 | 4.48701 | 30 | 0:12471 | 5.17632 | 4. 53022 
) 42 | 0.14185 | 5-15918 | 4.48776 | 49 | 0.12443 | 5+ 17660 | 4. 53092 
| 50 o. 14168 5.15948 4+ 48550 | 50 ] ©, 12415 5.17688 4. £3162 
5 5 1.14124 5.15979 | 4-48924 || 15 [ | & 12357 | 5-17716 | 4. 53231 
5 10 | 0.14094 | 5- 16009 | 4. 48998 10 | 0.12360 | 5.17743 | 4- 53301 
3 20 | ©. 14064 | 5.16039 | 4.49071 | 20 | 0. 12332 | $. 17771 | 4 $3371 
_ 30 | 0.14034 | 5-16069 | 4.49145 | 30 | 0.12305 5. 17798 | 4. 53440 
mM 40 | 0. 14004 | 5. 16099 | 4.49219 |} 40 | 0.12277 | 5.17826 | 4.53510 
8 g 52 | 0.13974 | 5+ 16129 | 4. 49293 11 o. 12249 | 5.17854 | 4- $3579 __ 
6 6 0 | 0.13944 | 5- —_ 4.49366 | 16 © o. 12222 | 5.17881 | 4. 53648 
4 IO | 0.13914 | 5. 16189 | 4.49440 | to | 0.12195 | 5.17908 | 4. 52718 
2 20 o. 13884 | 5. 16219 | 4.49513 | 20 | 0. 12167 | 5.17936 | 4. 53787 
0 30 [a. 138 54 5. 16249 | 4.49536 | 30 | 0.12140 | 5.17963 | 4. 53856 
8 49 | 0.13824 | 5.16279 | 4.49659 | qo | 012113 | 5. 17990 | 4+ $3925 
11 1 0.13794 5 16309 4+ 49733 | FO 0. r208; 5 18018 4. 53994 
53 7 | © | 0.13765 | 5. 16338 | 4.49806 [17 © | 0-12058 | 5.18045 | 4- 54963 
41 C 10 Jo. 13735 | 5+ 16368 4-49879 | , IO 0. 120315 18072 4. $4132 
18 20 o. 13705 | 5. 16398 | 4+ 49952 | 20 | 0. 12004 | 5.18099 | 4. 54201 
96 30 | 0.13676 | 5. 16427 | 4. $0025 30 [o. 11977 | g-18126 | 4. 54269 
73 49 ] 0.12646 | 5.16457 | 4- 50098 | 40 . 11949 5-1S154 | 4 54338 
50 _$9 | 0.13617 | 5.16486 | 4.50170 | | 50 | 0: 11922 | 5- 18181 | 4. 54407 
27 8 940. 13587 5.16516 | 4+ $0243 | 18 0 o. 11895 [5.18205 175475 
04 ; IO 0. 13558 5. 16545 4. 50316 10 | o. 11868 | 5 18235 4.54544 
81 20 o. 13528 | 5. 16575 | 4. 50388 | 20 | 0.11842 5. 18261 | 4.54612 
258 30 | 0.13499 | 5. 16604 | 4. 50461 | 30 __ | 5.18288 | 4. 54680 
135 40 | 0.13470 | 5. 16633 | 4. $0533 | 40 | 0.11788 | 5.18315 | 4 54749 
12 . | 0.13441 | 5-16662- [4.55 50 | ©- 11761 | 5.18342 | 4.54817 _ 
28g 9 | ® | 0.13411 | 5.16692 | 4. 50677 ff 39 | © | 9-13734 | 5: 13369 | 4. 54885 
365 o o. 13382 | 5.16721 | 4. 50750 | 10 | 0.11708 | 5.15395 | 4- 54953 
442 20 | 0.13353 | 5.16750 | 4. 50822 20 | 0. 11681 | 5.18422 | 4- 55021 
518 30 | 0.13324 | 5.16779 | 4. 59894 30 | 0.11654 | 5.18449 f 4. 55089 
595 49 | 0.13295 | 5.16808 | 4. 50966 40 | 0.11628 | 5.18475 | 4+ 55157 
50 | 0. 13266 | 5.16837 | 4. 51038 50 | 0.11601 5. 18502 | 4+- 55325 
| i . 
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TaBLE XVI. For computing the Latitude of a Ship at Sea from two Altitudes of 


the Sun, &. 


. — 


3 HOURS 
; Log. Jelap. Log. Mid.] Logarith. s JLog-tclap.}Log. Mid. 
M. | 5. oP Time. Riſing, . 8. ae 1 Fime. 
20 © | 0.11575 | 5.18528 | 4. 55293 30 © | ©. 10053 5. 20050 
10 | 0.11548 | 5.18555 | 4- 55360 Io | 0.10029 J 5.20074 
20 | 0.11522 | 5.18581 | 4. 55425 | 20 fo. 10005 | 5. 20098 
30 | 0.11495 5. 18608 | 4.55496 30 | 0.09981 | 5.20122 
30 | 0.11469 | 5.18634 | 4- 55563 40 | ©. ©9957 | 5- 20146 4. 59500 
50 | ©. 11443 5. 186604. 55630 [ | <o | 009933 | 5. 20170 [4 59564 
21 | © | 0.11416 | 5.18687 | 4. 55698 [31 | o þ 0.09909 | 5.20194 | 4+ 59627 
Io | 0.11390 5. 18713 4.55765 10 | 0.09885 | 5.20218 | 4.59691 
20 | 0.11364 | 5. 18739 þ 4.55832 20 | 0. 09861 | 5. 202424 5975 
30 | 0.11338 | 5+. 18765 | 4. 5 5900 30 | 0.09837 | 5.20266. þ 4. 5981 
" | 40 | 0.11312 | 5. 18791 | 4. 55967 40 | 0.09813 | F. 20290 Þ 4. 59882 
50 [o. 11285 | 5.18818 | 4. 56034 50 | ©. 09789 | 5- 20314 | 4- 59945 
22 o | 0. 11259 | 5.18844 | 4. 56701 32 © | 0.09765 | 5-20338 | 4. 60008 
Io | 0.11233 | 5.18870 [ 4.56168 Io | 0.09741 5. 20362 | 4. 60072 
20 | 0,11207 | 5. 18896 | 4. 56235 20*þ 0.09718 5. 20385 | 4. 60135 
30 | o. 11181 | 5.18922 | 4. 56301 30 | 0.09694 | 5+. 20409 | 4 60198 
40 | 0.11155 | 5. 18948 4. 56368 40 | 0.09670 || 5. 20433 | 4- 60261 
50 | 0.11130 | 5. 18973 | 4. 56435 || 50 | 0.09647 | 5- 20456 | 4.60324 _ 
23 | © | &: 11104 | 5-18999 | 4- 565% || 33 | © | 0.09623 | 5.20480 | 4.60387 
to | ©, 11078 | 5. 19025 | 4. 56568 10 | 0.09599 þ 5+ 20504 | 4- 60450 
20 | 0.11052 | 5.19051 | 4.56634 20 | 0.09576 8.20527 4. 60513 
30 | 0.11027 | 5.19076 | 4. 56701 30 | 0.09552 | $-20551 | 4. 60576 
40 [o. 11001 | 5.19102 | 4. 56767 40 | 0.09529 | 5+20574 r 
50 | 0.10975 | 5.19128 | 4. 56834 . | 50 Þ 0.09506 | 5. 20597 | 4. 60701, 
24 o | 0.10950 | 5. 19153 | 4. 56900 || 34 © | 0.09482 | 5. 20621 | 4.60764 
to | 0.10924 | 5. 19179 | 4. 56966 41% Þ 0.09459 | 5-20644 | 4. 60827 
20 [o. 10899 | 5.19204 | 4. 57032 20 | 0.09435 | 5+20668 | 4. 65890 
39"] o. 10873 | 5.19230 | 4. 57098 30 o. 09412 5.20691 | 4. 66952 
40 | ©. 10848 | 5.19255 | 4. 57164 40 | 0.09389 | 5- 20714 | 4- 6075 
50 o. 10822 | 5. 19a81 | 4. 57230 50 | 0.c90366 | 5-20737 | 4.51077 
25 o o. 10797] 5. 19306 | 4.57295 [ 35 © | 0.09343 | 5- 20760 | 4.61139 
10 | 0.10772 | 5.19331 | 4. 57352 10 | 0.99319 | 5.20784 | 4. 61202 
20 | 0.195746 | 5.19357 | 4.57425 20 | 0.09296 | 5. 20807 | 4.61264 
30 | 0.10721 | 8.19382 | 4.57494 30 | 0.09273 | 5-20830 [461326 
40 | 0.10696 | 5.19407 | 4-57559 40 |] 0.09250 | 5-20853 | 4.61383 
| 50 | ©. 10671 | £. 19432 | 4-57625 50 | 0.09227 | 5.20876 | 4.61450 
26 | © |] 0. 10646 | 5.19457 | 4. 57690 36 o | ©. c9204 5. 20899 4.51512 
10 | 0. 10620 9.79753 4.57756 10 þ 0.09181 J 5. 20922 4.61574 
20 | 0.10595 | 5.19508 | 4.57821 20 þ 0,09158 | 5.20945 | 4 61636 
30 | 0, 10570 | 5.19533 | 4. 57886 30 | 0.09136 J 5- 20967 | 4- 61698 
49 | 0» 10545 | 5-19559 | 4+. 57951 49 | 0.09113 5.20990 | 4» 61760 
50 | ©, 10520 | 5. 19583 4. 58017 ff 50 fo. 09090 | 5- 21013 | 4. 6182 
27 © | ©. 10495 5. 19608 | 4. 58082 [37 © | 0.09067 | 5.21036 | 4. 61883 
10 | 0.10471 | 5.19632 } 4. 58147 10 o. 09044 5.270359 4.61945 
20 | 0.10446 | 5.19657 | 4. 58272 20 | 0.09022 5. 21081 4. 62006 
30 | 0.10421 | 5. 19682 | 4. 58277 30 o. 08999 | 5.21104 | 4.62068 
40 | 0.10396 | 5. 19707 | 4.58342 40 | 0.08976 | 5.21127 | 4. 62129 
so | 0. 10371 | 5.19732 | 4. 58407 50 | 0.08954 | 5. 21149 | 4. 62197 
28 o | 0.10347 | 5. 19756 4. 58477 ff 38 | © | 0. 08g31 | 5.21172 |. 4.62252 
10 | 0.10322 | 5.19781 | 4. 53536 10 | 0.08909 | 5. 21194 4. 64313 
20 | 0.10297 | 5.19806 | 4.58601 20 | ©. 08886 | 5.21217 | 4.62375 
30 | 0.10272 | 5. 19831 | 4. 53665 30 | 0.08864 |, 5.21239 4624306 
40 | 0. 10248 | 5. 19855 | 4. 58730 40 þ 0.08842 | 5.212671 | 4.62497 
50 [o. 10224 | 5.19879 | 4.58794 50 o. os8 19 | 5. 21284 || 4.62558 
29 o. 10199. 5. 19904 | 4.58859 [ 39 o . 08797 | 5.21306 | 4. 62619 
10 | 0.10175 || 5.19928 | 4.53923 10 o. 8774 N 5.21329 [4 62680 
20 | ©. 10151 | 5.19952 | 4.58988 20 [0.08752 [ 5. 21351 | 4.62741 
30 | ©, 10126 | 5.19977 [4.59052 30 | 0.08730 f 5.21373 | 4. 62802 
40 | 0.10102 | 5.20001 | 4- 59116 || - 40 } 0.087c8 | 5.21395 || 4.62863 
50 o. 10078 | 5.20025 | 4. 59180 50 | 0.08686 121487 {. 4- 62923 
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TaBLE XVI. For computing the Latitude of a Ship at Fea from two Altitades df 
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3 HOUR 8, a 
. TLog, Mad! Logarith, „ e Log. Telap.] Log. Mi Logsrith. 
N Fine. Riſng, 2 S | Time. | Time. Riſing.” 
0. 08664 J 5-21439 | 4- 629384 [ 50 | © | 0-07397 5. 22706466530 
0.03641 | 5- 21462 4- 63045 | {10 | 0407377 | 5-22725 | 4.66588 
o. o8619 | 5. 21484 | 4 63105 20 | 0.07357 | 5-22746 | 4.66645 
o. 08597 | 5. 21506 | 4- 63166 30 | 0.07337 | 5. 22766 | 4. 66702 
0.08575 | 5-21528 | 4 63226 40 | 9407317 5-22736 | 4. 66760 
o.o8553 | 5- 21550 | 4163287 | 50 | 0-07297 | 5- 22806 | 4. 66817- 
0. 08531 | 5-21572 | 463347] 51 © | 0-07277 | 5. 22826 | $.66874 
| 0.08510 [5.215934 6340)  þ-10 0.07237 | 5-22846 [466932 
o. 08488 þ 5+ 21615 | 4-63468 [( 20 | 9.07237 | 5+ - 22666 | 4 66989 
o. 08466 | 5- 21637 | 4.63528 30 | 007217 5. 22886 } 4.67046 
0.08444 5.21659 4.63588 40 | 0.07197 | 5. 22906 4 67103 
0 08422 F. 21681 | 4.63648 50 fo. 0978 | 5. 22925 4.67160 
o. 08401 J 5. 21702463705 52 | © 0.07158 5.22945 | 4.67217 
ee 217241 4•63768 10 | 0.07138 | 5- 22965. | 4 67274 
' 0.08357 Þþ 5-21746 4. 63828 20 | 0.07119 | 5.22984 4.67331 
o. 08336 5.21767 4.63888 3o þ 0-070y9 f 5. 23004 467388 
0.08314 | 5: 21789 | 4.63948 | 40 þ 007079 | 5-23024 | 4.67445 
0.08293 Þ 5. 21810 | 4.64008 || - 50 o. 07060 | 5- 23043 | 4.67502- 
' ©, 0827 + [ F. 21832 | 4- 64068: ]] 53 „ þ 007040 | Se 23063 | 4467558. 
o. 08250 | 5. 21853, | 464127 10 Þ c.07021 5.23052 | 4. 67615 
o. 08228 | 5.21875. | 4-64187 || - 20 þ, 0.070901 | 5.23102 | 4.67672 
| 0.08207 5. 21896 f 4 64246 ||. 30 0. 06982 5.23121 J 4. 67728 
o. 08185 | 5.21918 4. 64306 40 } 0.06962 | 5.23141 } 4467785 
0.03164 | 5-21939 | 4» 64365 50 o. 06943 5.23160 4+ 697384r 
o. 08143 | 5+ 21960 | 4. 64425 54 0 5 -96923 | $+23180 | 4. 67897 
o. 08121 | 5.21982 | 4. 64484 104 * 5˙23199 467954 
o. o8 100 | 5. 22003 | 4. 64544 | 120 E 06885 5•23218 4.68010 
. 0.08079 | 5-22024 || 4 64603 | 30 fo. o6865 | 5.23238 | 4. 68066 
o. 08058 || 5. 22045 || 4. 64662 | - 40 | 0. 06846 | 523257 4.68123 
o. 08036 | 5. 22067 |; 4. 64721 50 F 0, 06827 | 3. 23276 | 4.68179 
o. 08015 | 5.22088 4.54780 [55 | 9 | 9-06808 5 23295 J 4- 63235 
o. 07994 |. 5-22109 | 4. 64839 o. 06789 | 5.23314 | 4- 68291 
o. 07973 5. 22130 4.64898 0. 06770 5.23333 468347 
0.07952 | 5.22151 | 4.64957 o. 06751 J 5. 23352 | 4.68403 
0.07931 | 5.22172 [4.65016 0.06731 | 5.23372 4.68459 
o. 07910 |. 5. 22193 |, 4-65075 0.06712 | 5.23391 | 4. 68515 
o. 07889 | 5. 22214 | 4- 65134. 56 o. 06693 5. 2340 f 4468571 
o. 07868 | 5+ 22235 4.65193 ; 0. 06674 5.23429 [ 4 68627 
' 0.07848 5. 22255 4.65251 o. 06656 | 5.23447 4 63682 
| 0.07827 | 5. 22276 |, 4+ 65310 | o. 06637 | 5+ 23466 4 68738 
5+ 22297 |, 4+ 65369 | 0.06618 | 5.23485 þ 468794 
. 4.65427 | : 0.06599 Þ 523504 | 4. 68349 
5.22338 465486 57 | 0. 06580 Þ 5. 23523. 4.68905 
5.22359 || 4> 65544 | | 0.06561 | 5.23542 |, 4.68960 
5. 22380 4.65602 o. o6 543 | 5- 23550 | 4.69016 
5.2250 || 4. 65661 | 0.06524 | 8.23379 | 4- 69071 
5. 22421 Þ 4-65719 | — 3.23598 4.69127 
5.22442 4.65777 l o. 06487 | 5. 23616 4 69182 
5.22402 | 58. | © [{0.06468 523635 [4 69237 
5-22483 10 | 0.06449 | 5-23654 | 4. 69292 
. 5.22503 || 4+ 20 o. 06431 þ 5-23672 [469348 
| 0.07579 5-22524 4» | 30 þ 0. 06412 [5 23691 69403 - 
! 0.07559 . 22544 4+ 66068 | 40 fo. 06394 | 5+23709 46945 
, 0.07539 K. 22564 4.66126 | 59 | 0.06375 þ 5. 23725 Þ 4-6g5r3 
To. ores F225 M 59 | © | 0.06357 | 5-23746: Þ 4 69568 
1 — ' 10 f. 06338 2.23287 4.69623 
0.07478 522645 20 o. 06320 | 5. 23783 | 4+ 69678 
V. 09458 |} 5. 22645 30 onde 5.23801 | 4.69733 
0. 7439 22688 | | 40 fo. 06283 þ 5. 23320 4.69787 
0+ 07417 5 28.686 50 1 | 5+ 23838 4.69842 
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TaBLE XVI. For computing the Latitude of a Ship at Sea from two Altitudes of 


the Sun, &c. 
4 HOURS. 
Loos.1eh Log. Mid.} Lo rith. | Log. Jelap. Log. Mid. Lo rith. 
M. S. | - + Hh Time. Ring, | . . H Ti e. Riſing, 
o o | 0,06247 | 5- 23850469897 10 © | 0.05207 | 5.24896 | 4. 73098 
10 | o. 06229 | 5. 23874 | 4-69992 Io | 0.05191 | 5. 24912 | 4.73150 
20 | 0.06211 | 5.23892 4. 70006 20 | 0.05174 | 5.24929 | 4.73202 
30 | 0.06192 | 5. 23911 | 4-70061 30 | 0.0515 5.24945 | 4-732 54 
40 | 0.05174 | 5+ 23929 4.70115 | 40 | 0.05142 | 5-24961 [ 4.73396 
50 | 0.06156 | 5.23947 | 4- 70170. 50 [o. 05125 | 524978 | q- 73359 
I o | 0,06138 | 5.23965 | 4-70224 11 © |} 0-05109 | 5. 24994 4. 73410 
10 | 0.06120 | £+23983 | 4- 70279 10 | 0.05093 | 5.25010 | 4. 73462 
20 fo. obro2 | 5.24001 | 4+70333 | 20 Þ 0.05076 | 5.25027 | 4.73514 
30 | 0.06084 | 5.24019 | 4+ 70387 | 30 | 0.05060 | 5+ 25043 4.73565 
40 | 0.06066 | 5.24037 4. 70442: 40 | 0-05044 | 5.25059 473617 
co | 0.06048 | 5.24055 | 4- 70406 $0 | 0-05028 | 5.25075 | 4- 73668 
2 is o. 06030 5 . 24073 | 4+70550 12 © | 0.05012 | 5-25091 | 4.73720 
10 | 0.06012 | 5- 24091 28 10 | 0.04996 5. 25107 4.73772 
| 20 | 0.05995 | 5.24108 | 4.7065 20 | 0,04980 | 5.25123 | 4- 73823 
| 30 | 0.05977 [5.24126 | 4+ 70712 30 | 0.04964 | 5- 25139 | 4- 73374 
40 | 0.05959 | 5- 24144 |} 4. 7066 40 | 0.04948 5. 25155 | 4.73926 
50 | 0,05941 | 5. 24162 | 4.70820 | 50 | 0.04932 | 5. 28171 4- 73977 
3 | © | 0.05924 | 5-24179 | 4.70874 }| 13 | © | 0.04916 | 5.25187 | 4. 74028 
10 | 0.05906 | 5.241979 | 4. 70928 | 10 | 0.04900 | 5.25203 4.74080 
20 | 0.05888 | 5.24215 4. 70982 20 | 0.04834 | 5-25219 | 4. 74131 
30 | 0.05871 | 5.24232 | 4- 71036 | 30 | 0.04868 | 5.25235 | 4. 74182 
40 | 0.05853 | 5.24250 | 4.71089 | 40 | 0.04852 | 5. 25251 | 4.74233 
50 | 0.05836 | 5.24267 [ 4.71143 50 | 0.04837 | 5.25266 | 4. 74234 
4 |} © | 0.05818 | 5.24285 | 4.71197 |} 14 | © | 0.04821 | 5.25282 | 4. 74335 
10 | 0.05801 | 5.24302 | 4.71250 | IO | ©, 0480; | 5.25298 | 4.74336 
| 20 | 0.05783 | 5.24320 | 4.71304 20 | 0.04789 | 5.25314 | 4.7437 
30 | ©.05766 | 5.24337 | 4471357 30 | 0.64774 | 5. 25329 | 4-74458 
40 | 0.05748 | 5-24355 | 4.71411 40 | 0.04758 | 5.25345 | 4+74539 
50 | 0.05731 | 5$-24372 | 4.71464 be mob o. 04742 5. 25360 | 4. 74590 
5 oO | 0.05714 | 5. 24389 | 4- 71516 { 15 o | 0.04727 | 5.25376 | 4.74641 
| 10 0. 5696 3.24407 4.71571 TO | 0.04711 | 5. 25392 4+ 74692 
20 | 0.05679 | 5. 24424 | 4 71624 20 | 0.04696 | 5.25407 | 4+ 74742 
| 32 ©.05662 | 5.24441 [ 4.71678 30 | 0.04680 | 5.25423 | 4.74793 
40 | 0.05645 | 5- 24458 | 4+ 71731 | Haw o. 04665 | 5.25433 | 4+ 74344 
50 | 0.05627 | 5.24476 4.71784 50 |} 0.04649 | 5.25454 | 4.74894 
6 | © | 0.04610 | 5+ 24493 4.21837 16 © | 0.04634 | 5- 25469 | 4. 74945 
to | 0.05593 | 524510 | 4. 71890 10 | © 04619 | 5.25484 | 4.74995 
20 | 0.05576 | 5.24527 | 4+ 71943 | 20 | 0.04603 J 5.25500 |} 4. 75046 
30 | 0.05559 | 5- 24544 | 4- 71996 30 | 0.04588 | 5.25515 | 4.75096 
49 |] 0.05542 [5 24561 | 4+ 72049 40 |] 0.04573 | 5. 25530 | 4.75147 
80 | 0.05526 | 5.24578 | 4. 72102 | 50 } 0.04557 | 5.25546 | 4475197 
7 | ©] 0.05508 | 5-24595 [+ 7215s 17 | © | 0-04542 | 5-25561 | 4 75247 
10 | 0.05491 | 5. 24612 | 4.72208 | 10 | 0.04527 | 5+25576 4.75298 
20 | 0:05474 | 5.24629 —— 20 | 0.04512 f 5.25591 | 4.75343 
30 | 005457 5.24646 472313 30 |} 0.04496 | 5.25607 | 4.75398 
49 | 0.05440 | 5. 24663 4.72366 | 40 | 0. 04481 $5. 25622 |} 4.75443 
\ | 50 | 005423 | 5. 24630 | 4. 72418 | 50 | 0.04466 | 5.25637 | 4. 75498 
8: | © |] 0.05406 | 5.24697 4.72477. 18 | © | 0.04451 | 5.25652 4.75549 
Io | 0.05389 | 5.24714 | 4- 72523 | 10 | 0.04436 | 5. 25667 | 4.75599 
20 | 0.05373 | 5. 24730 | 4.72576 [ + | 20 o. 4421 | 5.25682 | 4.75649 
30 | 0.05356 | 5.24747 | 4- 72628 | 30 | 0.04406 | 5.25697 | 4- 75699 
40 | 0.05340 | 5. 24763 | 4.72681 40 | ©. 04391 5.25712 4.75748 
3 50 | 0.05323 | 5-24780 | 4+ 72733 50 | 0.04376 | 5.25727 | 4.75798 
9 o | 0.05306 | 5.24797 | 47278513 © | 0.04361 | 5.25742 | 4:75348 
10 o. 08290 | 5.24813 | 4. 72838 10 o. 43465. 25757 4- 75398 
20 | 0.05273 5. 24830 | 4. 72890 20 | 0.04332 5. 25771 4.75948 
30 | 0.05257 | 5.24346 | 4. 72942 30 | 0.04317. | 5. 25786 4.75997 
40 | 0.05240 | 5. 24863 | 4 72994 | 40 | 0.04302 | 5.25801 | 4.96047 
50 | 0.05224 | 5.24879 | 4.73046 50 | 0.04287 |. 5.25816 4+ 76097 


SEES 


E22 2 
TABLE XVI. For computing the Latitude of a Ship at Sea from two AltituQes of 
the 8. &c, 
3 HOUR s. 
Lo 0 Mid. Lo th, oF F 1Lo . Log Lo arith., 
M. J. 12 Time, x4 | * bs . 4 1 Ang. 
20 o | 0,04272 | 5. 25831 4. 76146 |}. 30 © | 0.03435 | 5. 2666 4.79057 
10 | 0.04258 | 5. 25045 | 4» 76196 to | 0.03425 | 5. 26678 | 4. 7909Þ 
20 | 0.04243 5. 25860 | 4.96245 | | 20 | 003472 5.266914 79145 
30 [o. 04228 | 5.25875 | 4.76295 | 30 [o. 93399 5- 26704. | 4- 79192 
40 | 0.04214 | 5. 25889 | 4. 76344 | 40 | 0.03386 | 5.26717 | 4- 79240 
52 | 2-04199 | 5: 25994 | 4: 76394 | | 50 | 0.03373 | 5426730 | 4+ 79287 
21 | © | 004185 } 5.25918 | 4.76443 || 31 $4 pv 03360 | 5.26743 | 4+ 79334 
10 | 0.04170 | 5.2593 4.76492 to 0. 03348 | 5. 26755 4.79381 
20 | 0.04155 | 5.25948 | 4. 76542 | 22 | 293335 5.26768 4. 79428 
30 | 004141 5.25962 [ 4. 76591 | 30 | 0.03322 5.26781 4.79475 
40 2 04127 | 5. 25976 4. 76640 | 40 | 0.03309 | 5. 267944 79522 
50 | 0.04112 | 5.25991 | 4 76689 | I 50 | 0.03296 | 5. 26807 | 4.79568 
22 © | 0.04098 | 5. 26005 | 4.76738 [ 32 © | 0.03283 | 5.26820 | 4. 79615 
10 | 0.04083 | 5-26020 4.76787 | 10 J 0,03272 | $5. 26832 [9629008 
20 | 0.04069 | 5. ä 7.76838 | 20 | 0.03258 5. — 4. 79709 
39 | 204055 | 5- 26048 | 4. 76885 30 | 0.03245 | 5- 26858 4.79756 
40 } 0.04040 | 5+ — 4 76934 | 40 | 0.03233 | 5. 26870 |} 4-79802 
50 | 0.04026 | 5.26077 | 4. 76983 | 50 | 0.03220 | c. 26883 | 4-79849 
23 o | 0.04012 | 5. 26091 | 4. 77032 | 33 | 2 | 0.93207 | 5- 26896 | 4- 79896 
to | 0.03998 | 5.26105 | 4. 77081 10 |} 0.03195 | 5. 26908 } 4+-79942 
20 | 0.03983 | 5.26120 | 4. 77130 | 20 | 1.03182 | 5.26921 | 4- 79989 
30 | 003969 | 5-26134 | 4.77179 | 30 | 0.03170 | 5.26933 | 4 $0035 
40 | 0.03955 | 5-26148 | 4.77227 | 40 | 0.03157 | 5- 269.46 4. 80082 
50 | 0.03941 | 5.26162 [4.77276 50 | 0.03145 | 5. 26958 S 80128 
24 © | 0-03927 | 5.26176] 4. 77325 34 o | 0.03132 | 5.26971 | 4 80175 
10 | 0.03913 | 5.26190 | 4+ 77373 | Io | 0.03120 | 5.2698; J 4. $0221 
20 | 0.03899 | 5.26204 4.77422 20 | 0.03107 | 5.26996 f 4. 80267 
30 | 0.03885 | 5. 26218 | 4. 77470 30 | 0-03095 | 5. 27008 4- 80314 
40 | 0.038751 | 5.26232 | 4.77519 40 | 0.03083 | 5.29020 | 4. 80260 
5o | 0.03857 | 5. 26246 | 4. 77567 _50 | 0.03070 . 27033 | 4: 80406 
25 © | 0.03843 | 5. 26260 | 4.77616 |} 35 o | 0.03058 | 5.27045 | 4: 80452 
to | 0.03829 | 5.26274 | 4+ 77664 10 | 0.03046 | 5.27057 4. 80498 
20 | 0.03815 | 5.26288 | 4. 77713 20 | 0.03034 | 5.27069 | 4. 80544 
30 | 0.03802 | 5.26301 | 4.77761 30 | 0.03021 | 5. 27082 4.80591 
40 | 0.03788 | ;. 26315 | 4. 77809 49 | 0.03909 5. 27094 4: 80637 
50 | 0.02774 | 5.26329 | 4- 77857 50 | 0.02997 | 5.27106 J 4.80683 
26 o | 0.03760 | 5.26343 | 4- 77906 |] 36 o | 0.02985 | 5.27118 | 4- 80729 - 
10 | 0.03746 | 5. 26357 | 4+ 77954 10 | 0-02973 | $-27130 | 4: «80775 * 
20 | 0.03733 | 5- 26370 | 4- 78002 20 | 0.0296r | 5.27142 | 4- 80820 
30 | 003719 | 5.26384 | 4. 7805c 30 | 0.02949 | 5.27154 4.80866 
4o | 0.03706 | 5.26397 [4.78098 40 | 0.02937 | 527166 | 4- $0912 ' 
50 | 0.03692 | 5.26411 | 4.78146 | 50 | 0.c2925 | 5. 27178 | 4. 30958 - 
27 © | 0.03678 | 5.26425 | 4.78194 [ 37 o | 0.02913 | 5.27190 | 4- $1004 » 
10 | 0.03665 es 4.78242 10 | 0.02901 | 5.27202 [ 4. 8049 
20 | 0.03651 | 5.26452 | 4. 78290 20 | 0.02839 | 5. 27214 | 4.81095 
30 | 0.03638 | 5 26465 | 4.78338 | 30 | 0.02877 | 5.27226 | 4-81141 
40 | 0.03624 | 5.26479 | 4. 78385 40 | 0.02865 | 5.29238 4.81186 
50 | 9.03611 | 5 26492 | 4-78433 50 o. 02853 | 5.27250 [4.81232 
28 | o| 0- 03597 J. 26506 | 4. 78481 38 © | 0.02841 | 5. 27262 4.81277 
15 o. oz584 | 5.26519 | 4- 78529 10 | 0.02829 | 5.27274 4.81323 
20 | 003571 | 5.26c32 | 4.78576 20 | 0.02818 | 5.27285 | 4- 81368 
30 | 003557 | 5- 25546 | 4. 78624 30 | 0.02806 | 5.27297 [4.87414 
40 | 9-03544 | 5. 26559 4.78671 40 | 0.02794 | 5+27309 | 4- 81459 
50 | 0-03531 5. 26572 | 4.78719 50 | 0.02733 5. 27320 [4 81505. 
29 [70 | 9.03517 | 5:26536 | 4.78767 |] 39 { © | 0-02771 | 5. 27332 | 481550. 
10 | 003504 | 5-26599 | 4- 78814 10 | 0.02759 | 5.27344 | 4-81595 -- 
20 | 903491 | 5.26612 | 4. 78861 20 | 0.02748 | 5.27355 [4 81641 
30 | 9-03478 | 5. — 4. 78908 30 | 0.02736 | 5.27367 4. 81686 
40 | 9%: 03465 | 5.26638 | 4. 78956 40 | 0.02724 | 5+27379 | 4-81731 
303453 5. 26651. | 4.79003 50 | o. 02713 5. 27390 ne 
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Taz XVI. For computing the Latitude of a Ship at Sea from two Altitudes of 


the Sun, &c. 
4 HOURS. 
[Log.Zclap.[Log. Mid. Log.iclap.}Log. Mid. arith, 
M. | S. —__ Time. } Rifin Fe] Time. | Alg. 
40 | © | 9-02701 527402 0.02058 |} 5. 28045 | 4. 54460 
10 | 0.02699 | 5. 27413 o. 02048 | 5.28055 | 4. 84509 
20 | 0.02678 | 5.27425 o. 02038 | 5.28065 | 4- 84552 
30 | 0.02667 | 5.27436 0,02028 | 5.28075 | 4. 84595 
20 | 0, 02656 | F. 27447 0,02018 | 5.28085 | 4.84638 
| 50 | ©. 02644 | 5-27459 | 0. 02009 | 5- 28094 | 4.84687 
41 | © | 002633 | 527470 | o. 01999 | $+ 28104 | 4 34724 
10 | 0.02622 5.27481 0.01989 | 5.28114 | 4.84767 
20 þ 0.02610 | 5-27493 | o. 01979 | 5-28124 | 4.84810 
30 | 0.02599 |} 5+ 27504 0.01969 5. 28134 4-84852 
40 | 0.02588 | 5.27515 o. 01960 k 731558 g 
50 o. 028775. 27526 ©. 01950 | 5- 28153 | 4.8423 
442 | © | 9-92565 . 27538 o. 01949 | 5. 28163 | 4:8493r 
Þ 10 | 0.02554 | 5. 27549 0.01931 | 5-28172 4.85023 
20 c. oz 5435. 27560 ©. 01921 | 5. 28182 | 4. 85066 
30 | 0.02532 | 5- 27571 0.01912 5. 28191 | 4. 85108 
40 | 0.02521 | 5.27582 o. 01902 | 5- 28201 | 4.85751 
Leo. zs 522593 0. 01892 | 5.28211 | 4.85194 
43 oO | 0.02499 | 5. 27604 0.01883 5. 28220 | 4.85236 
10 | 0.02488 | 5:27615 o. 01873 | $-28230 | 4.85278 
| 20 | 0.02477 | 5. 27626 o. 01864 | 5.28239 | 4.85327 
4 39 | 0.02466 | 5. 27637 0.01854 | 5. 28249 | 4- 35363 
| 49 | , 024555. 27643 0.01845 5.28258 | 4- 85406 
+ 50 |} 0.02444 | 5. 27659 o. or836 5.28267 | 4.85448 
44 | 92 | 9:92433 | 5: 27670 0.01826 | 5.28277 | 4- 85490 
4 10 | 0.02422 | 5. 27081 o. 01817 | 5.28286 | 4.85 533 
20 | 0.02411 | 5. 27692 | 0.01808 | 5.28295 | 4.85575 
| 30 | 0.02400 | $. 27703 o. 01798 | 5-28305 | 4- 35617 
40 | 0.02390 5. 27713 o. 01789 | 5. 28314 | 4.85659 
50 — cal 5.27724 0.01780 | 5. 28322 4.8570 
45 o | 0.02368 | 5.27735 | 0.01771 | 5-23332 | 4.85744 
to | 0,02357 | $- 27746 0.01761 | 5.28342 | 4- 85786 
20 | 0.02347 | 5-27756 o. 01752 | 5. 28351 | 4- 85828 
| 39 | 0.02336 | 5: 2.7767 o. 01743 | 5-28360 | 4.85870 
| 49 | 0-02326 | 527777 0.01734 | . 28369 | 4.85912 
1 50 J 0.02315 J 5 27788 . 3 | 0.01725 5. 28378 | 4.35954 
46 | © | 9-02304 | 5:27799 | 4: 53423 56 | o | 0.01716 | 5.28387 | 4 85996 
| 2 | 9:02294 | 5- 27809 | 4.83467 | 10 | 0.01707 | 5. 28396 | 4. 86037 
120 | 0.02283 | 5- 27820 | 4. $3510 | 20 o. 01698 | 5. 28405 | 4- 86079 
30 | 0.02273 | 5. 27830 | 4- 83554 ] 30-| 0.01689 5.28414 | 4. 86121 
| 40 | 0.02262 | 5. 27841 | 4.83598 | 40 | 0.01680 | 5.28423 | 4.86163 
} 504 0.02252 | 5.27851 [4.83642 | 50 | 001671 | 5. 28422 | 4. 86205 
47 | 9 | 0.02241 | 5. 27862483685 57 o | 0.01662 | $5. 28441 | 4.86246 
10 | 0.02231 | 5. 27872 | 4- 83729 | ro o. 01653 5. 28450 | 4.86288 
20 f. 02221 5.27882 [ 4. 83773 20 | 0.01644 | 5. 28459 | 4.863 30 
130 | 0.02210 | 5.27893 | 4-53816 30 | 0.01635 | 5. 28468 | 4.86372 
| 40 | 0.02200 | 5.27903 | 4-33360 40 | 0.01626 | 5.28477 | 4.86413 
{4 50 | 0.02190 | 5.27913 4. 5390} 50 | 0.01618 | 5. 28485 | 4. 86455 
48 | 0 | 0.02179 | 5-27924 | 4.83947 58 o | 0.01609 5. 28494 | 4 36496 
| {4 10 | 0.02169 [5279344 83990 | 70 0.01600 | 5.28503 | 4. 86538 
{ 20 | 0.02159 | 5- 27944 | 4- 349234 20 0.01591 | 5.28512 [4.86579 
13049. 02149 $. 27954 | 4.84077 | 30 [o. or 583 | 5-28520 | 4. 86621 
40 | 0.02139 | 5.27964 | 4.34120 40 | 0.01574 | 5- 28529 | 4.386662 
{ 50 | 0.02128 | 5.27975 | 4- 34164 50 f 0.01565 | 5.28538 | 4.86704 _ 
a9 | © | 0.02118 | 5-27985 | 4. 84207 [ 59 | 0 | 0.01557 | 5: 28546 | 4. 86745 
to | 0.02108 | 5.27995 | 4. 24250 to | 0.01548 | 5.28555 | 4.86756 
20 | 0.02098 | 5. 28005 | 4-84293 20 | 0.01540 | 5.28563 | 4.86828 
30 | 0.02088 | 5. 28015 | 4.84337 30 | 0.01531 | 5.28572 | 4.86869 
40 | 0.02078 | 5.28025 | 4.84380 40 | 0.01523 | 5. 28580 | 4. 26910 
50 | 0. 02068 | 5. 28035 * 50 | 0.01514 5. 28589 | 4. 86951 
| 
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Tas XVI. For computing the Latitude of a Ship at Sea from two. Altitudes of 


O. 01049 


529054 


the Sun, &c. 
s HOURS. | 
— |], }Log.zclap.|Log. Mid.| Logarith. jj - Log. telap. . Mid.{Loparith. 
. Fuse. Time. Riſing. K. 8. Time. Fee Rifng, 
o |] © | 001506 | 528597 | 4. 86992 || 106 | © | 0.01042 } 5.29061 | 4. 89497 
10 | 0.01497 | 5.28606 | 4.87034 10 | 0.0T035 | 5.29068 | 4.89447 
20 | 0.01489 | 5.28614 | 4.87075 20 | ©.c1028 | 5.29075 | 4.89486 
30 | 0.01480 | 5. 28623 | 4- 87116 39 | 0.01027 | 5.29082 | 4.89525 
40 | 0.01472 | 5- 28631 | 4-87157 40 | 9.01014 | 5.29089 | 4.89564 
50 | 0.01464 | 5. 28639 | 4.87198 50 ] 9201907 L 29096 | 4. $9604 
I © | 0.01455 5-25648 | 4 87239 11 © | 0.01000 5.29103 | 4.39643 
10 | 0.01447 5.286 56 | 4.87280 Io | 0.00993 | 5- 29110 | 4. 89682 
20 | 0.01439 | 5.28664 | 4.87321 20 | 0.00957 | 5-29116 | 4.89721 
30 | 0.01430 | 5-28673 | 4. $7362 30 | 0400980 | 5.29123 | 4 89760 
40 | 0.01422 | 5-28681 [4.87402 49 | 000973 | 5-29130 | 4. 89799 
50 | 0.01414 | 5:28689 | 4.87443 50 [o. 00966 | 5. 29137 f 4. 89838 
2 © | 0.01406 | 5-28697 | 4.87484 12 o | 0.00960 | 5. 29143 | 4.39877 
| 10 | 0.01398 | 5.28705 487525 10 c. 00953 | $-29150 | 4. 39916 
20 | 0.01390 | 5. 28713 | 4.87566 20 | 0.00946 5. 29157 | 4. 89955 
30 o. 01381 | 5-28722 | 4.87606 30 | 0.00940 | 5-29163 | 4.89994 
40 | 0.01373 | $-28730 | 4- 87647 40 | 0- 00933 5.29170 | 4.90033 
| 50 | 0.61365 | 5: 28738 | 4.87688 | 50 | 0.00926 | 5. 29177 | 4.90072 
3 | © | 0.01357 | 5 28746 | 4-87728 13 o | 0.00920 5.29183 4.90111 
10 | 0.01349 | 5-23754 | 4.87769 10 | 0-00913 | 5+ 29190 | 4.90149 
20 | 0.01341 | 5.28762 | 4. 87809 20 | ©,00907 | $-29196 4 90188 
30 [|'0.01333 | 5- 28770 | 4.87850 30 | 0.00900 | 5- 29203 | 4.90227 
40 | 0.01325 | 5. 28778 | 4.87890 40 org $-29209 | 4.90266 
50 | 0.01317 | 5-28786 | 4.87931 50 | 0.00887 | 5.29216 | 4.90305 
4 | © | 0.01310 | 5.28793 | 4.87971 || 14 | © | 0-0088r | $-29222 | 4,90345 
10 | 0.01302 | 5- 28801 | 4. 88012 Io | 0.00874 | 5. 29229 | 4. 903 
20 | 0.01294 | 5. 28809 4.88052 20 | 0.00868 | 5.29235 | 4-90421 
30 | 0.01286 | 5.28817 | 4.88093 30 | 000862 5. 29241 | 4.90459 
40 | 0.01278 | 5. 28825 | 4.88133 40 | 0.co855, | 5.29248 | 4. 90498 
50 | ©0,01270 | 5.28333 | 4.88773 50 | 0.00849 | 5-29254 | 4.99536 
s | © | 0.01263 | 5.28840 | 4:88213 || 15 0 -| 0.00843 | 5- 29260 | 4. 90575 
to | 0.01255 | 5.28848 | 4.88254 f 10 | 0.00836 5.29267 4. 90613 
20 | 0.01247 | 5.28856 | 4.83294 20 | 0.c0830 | 5-29273 | 4- 90652 
30 | 0.01240 | 5.28863 | 4- 88334 30 [o. — 529279 | 4. 90690 
40 | 0.01232 | 5. 28871 | 4- 88374 40 | 0.00818 | 5+ 29285 | 4. 90728 
50 | 0.01224 | 5- 28879 | 4.38414 50 | 0.00811 [5.29292 | 4.90767 
6 © | 0.01217 | 5.28886 | 4. 88454 |} 16 o | 0. co8og 5. 29298 | 4. 90805 
| 10 | 0.01209 | 5-28894 | 488494 Io | 0.00799 | 5+ 29304 | 4+ 90843 
20 | 0.01202 | 5. 28901 | 4.88 534 20 | 0.00793 | $-29310 | 4.90332 
30 | 0.01194 | 5.28909 | 4- 88574 30 | 0.00787 | 5- 29316 | 4.90920 
40 | 0.01 185 5. 28916 | 4- 88614 40 | 0+00781 | 5+ 29322 | 4. 90958 
_ | 50 | 0.01179 | 5. 28924 | 4-88654 50 | 0.00775 | 5: 29328 | 4.90996 
7 | © | 0.01172 | 5.28931 | 4. 83694 || 17 © | 0.00769 | 529334 | 4.91034 
10 | 0.01164 | 5. 28939] 4. 88734 Io | 0.00763 5. 29340 | 4. 91073 
20 } 0.01157 | 5.28946 | 4.88774 20 | 000757 | 5+ 29346 | 4491111 
30 | 0.01150 | 5.28953 | 4: 88814 30 9.00751 | $+29352 | 4-91149 
| 42 | 01142 | 5 28961 | 4.88853 40 [. 0455-29358 [491187 
50 | 0.01135 | 5 28968 | 4. 88893 5o | 9-00739 | 5: 29304 | 491225 _ 
"8] o| 0.01128 | 5. 28975 | 4.88933 || 18 0 | 0.00733 | $+29370 | 4-91263. 
10 | 0.01120 | 5.28983 | 4. 88973 10 | 0.00728 | 5+ 29375 [491301 
20 | 0.01113 5. 28990 | 4. 89012 20 | 0400722 | 5.29381 | 4-91339 
30 | 0.01106 | 5. 28997.| 4- $9052 30 | 0.00716 | 5-29387 | 4.91377 
40 | 0.01099 | 5. 29004 4. 89091 40 | 0. 00710 | $- 29393 | 4- 91415 
59 | 0.01091 | 5.29012 | 4. 89131 50 | 9-00704 Þ 5+ 29399 | 4.91452 
MY O | 0.0108 29019 | 4.89171 || 19 © | 0. 00699 | 5.29404 | 4-91490 
110 ow * 4. 89210 5 to . — 5.2940 | 4-91528 
20 | 0.01070 | 5.29033 | 4 _ 20 | 0.00687 | 5.29416 | 4.91566 
30 | 0.01063 | 5.29040 | 4. 89289 30 | 0.00682 | 5.29421 | 4- 91603 
40 | 0.01056 | 5.29047 | 4. 89328 40 | 0.00676 5.29427 [4 9 1641 
50 4.89368 50 | 0.00670 * 29433 4.91679 
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TaBLE XVI. For computing the Latitude of a Ship at Sea from two Altitudes of 
the Sun, &c. 


5 HOURS. 


— 


Log. Tclap.Tog. Mid: Togarith. | Telap. Log. Mid. Logarich. 
M. So — 4 Time. Aang. *. 14 Fine. Time. Riſing. 
20 © | 0/00665 | 5. 29438 | 4-91716 30 | © | 0.00373 | 5.29730 | 4.93926 
10 | 0.00659 | 5.29444 | 491754 10 | 0.00369 [5.297344 93962 
20 | 0.00654 | 5.29449 | 4- 91792 20 | 0.00365 | 5+ 29738 | 4+ 93998 
30 | 0.00648 | 5.29455 | 4. 91830 30 | 0.00361 | 5.29742 [4.94034 
40 | 0.00643 | 5.29460 | 4.91867 40 | 000357 | 5-29746 } 4.94069 
50 } 0.00637. | 5. 29466 | 4.91904 50 | 0.00353 5.29750 | 4.94105 
21 © | 0.00632 | 5.29471 | 4.91942 31 | 4.00349 P5.29754 } 4: 94141 
10 | 0.00626 | 5.29477 | 4.91979 10 | 0.00345 | E 29785 4.94177 
20 | 0,00621 5. 29482 | 4.92017 | 20 | 0.00341 | 5.29762 | 4.94213 
30 | 0.00616 | 5.29487 | 4. 92054 96 7 0-00397 5 29746 | 4.94249 
40 | 0.cob10 | 5.29493 | 4. 92092 | 40 o. 20333 | 5+29770 | 4+ 94234 
50 | 0.00605 | 5.29498 | 4.92129 0 | 0.00329 J 5.29774 | 4. 94320 
22 © | 0. 00600 | 5.29503 4. 92166 [ 32 o | 0.00325 | 5-29778 | 4-94356 
10 | o. ©0594 |} 5.29509 | 4.92203 10 | 0.00321 | 5.29782 | 4.94392 
20 | 0.00589 | 5.29514 | 4.9224 20 | 0.00317 | 5.29786 4- 94427 
30 | 0.00584 | 5.29519 | 4.92278 30 | 0.00313 | 5.29790 | 4.94463 
40 | 0.00579 | 5. 29524 | 4. 92315 40 Þ} 0.00310 5.29793 4+ 94498 
50 | ©. 00574 | 5. 29529 | 4.92352 50 | 0.00306 | 5.29797 | 4.94534 
23 © | 0.00568 | 5.29535 | 4.92390 33 © | 0.00302 |} 5.29801 |} 4.94570 
IO | 0.00563 | 5.29540 | 4+. 92427 10 | 0.00298 | 5.29805 | 4.94605 
20 | 0.00558 | 5.29545 | 4. 92464 20 þ 0.00295 | 5.29808 | 4. 94641 
30 | 0.00553 | 5.29550 | 4.92501 30 | 0.00291 } 5.298312 [ 4. 94676 
40 | 0.00548 | 5.29555 | 4.92538 40 | 0.00287 | 5.29816 | 4.94712 
50 | ©-00543 | 5-29560 [4.92575 50 | 0.00284. | 5.29319 | 4.94747 
24 O | 0.00538 | 5.29565 | 4.92612 34 | © | 0.00280 | 5.29823 | 4-94782 
IO | 0.00533 | 5.29570 | 4.92649 10 | 0.00276 |} 5.29827 | 4.94818 
0.00528 | 5.29575 | 4. 92686 20 | 0.00273 | 5.29830 | 4.94853 
0.00523 | 5.29580 | 4.92723 | 30 | 0.00269 | 5.29834 | 4.94888 
O.CO518 | 5.29535 | 4.92760 40 | 0.00266 | 5.29837 4.94924 
©0.005T3 5. 29590 | 4. 92796 50 | ©. 00262 | 5.29841 J 4.94959 
0.00508 | 5.29595 | 4-92833] 35 | © | 0.00259 | 5.29844 | 4.94094 
0.00504 | 5.29599 | 4.92870 10 | 0.00255 | 5.29848 | 4+ 95029 
00499 5.29604 4+ 92.907 20 | 0.00252 | 5.29851 | 4-95065 
00494 | 5-29609 | 4.92944 | 32 . 00249 | 5-29854 | 4-95100 
00489 | 5. 29614. | 4. 92980 40 | 0.00245 | 5.29858 | 4-95135 
00484 | 5.29619 | 4.93017 50 | 0.00242 [ 5.29861 .} 4-95170 
.00480 | 5.29623 | 4.93054 36 © | 0.00239 | 5.29864 | 4.95205 
,00475 | 5.29628 4. 93090 10 | 0.00225 | 5.29368 | 4.95240 
.00470 | 5.29633 | 4.93127 20 |} 0,00232 | 5.29871 | 4- 95275 
00466 | 5.29637 | 4.93164 30 | 0.00229 | 5.29874 4.965310 
00461 | 5.29642 | 4.93200 4 42 | 2-00z25 | 5.29878 | 495345 
00456. | 5- 29647 | 4-93237 | J 50 | 0.00222 | 5. 29881 | 4.95380 
0. 00452 | 5-29051 493273 [37 | © | 0-00219 | 5.29884 | 4.954rs 
o. 00447 | 5.29656 | 4: 93310 10 | 0.00216 | 5.29887 | 4.95450 
0.00443 | 5. 29660 | 4:93346 20 } 0.00213 | 5.29890 | 4.95485 
o. 00428 | 5.29665 | 4:93383 30 | 0.00210 | 5.29893 4. 95520 
0.00434 | 5. 29669 4.93419 | 42 | 9-00207 | 5.29896 | 4.95555 
0.00429 | 5.29674 | 4- 93455 || 50 | 000203 | 5. 29900 | 4.95589 
0,00425 |} 5.29678 | 4.93492 38 O | 0.00209 | 5. 29903 | 4.95624 
0.00420 | 5.29683 | 4.93528 To | 0.00197 | 5.29906 | 4. 95659 
0.00416 | 5.29687 | 4.93564 | 22 [o. 00194 | 5-29909 | 4- 95694 
0.00412 | 5.29691 | 4.93600 30 — 5.29912 | 4-95728 
o. 00407 . 4.93637 1 | 0.00188 | 5.29915 | 4.9576 
0, 00403 | 5-29700*| 4-93673 jt _ Þ'50 | o.corss | 5.29918 | 4.95798 
0.00399 | $-29704 | 4-93709 39 0 | 0.00183 | 5. 29920 | 4.95832 
0. 00394 5.29709 4.93745 r | 0.00180 | 5.29923 | 4.95867 
0.00390 5. 297134. 93781 20 | 0.00177 | 5-29926 | 4.95902 
0.00386 | 5:29717 | 4.93817 30 [o. co | 5.29929 | 4.95936 
0.00382 | 5.49721 | 4.93854 40 | 0.00191 | 5.29932 | 4+ i 4h 
0.00377 5. 297264. 93890 50 | 0.00168 5. 29935 4. 


(75 ] 


TABLE XVI. For n the Latitude of A $hip at Sea ts two 3 of 


— — - * 2 r * 4 Lary 2 
1 


the Sun, &c. 
s HOU R 8. 

Log: Telap. Log. Mid. 1 rith, | Log.helap.[Log. Mid. Logarith, 
Time. Time. tag | N. 8. R Time. Riling 
o. 00166 { 5.29937 | 4+ 96040 | 5o | © | o.cocgrt | 5. 30062 4. 93003 
o. 00163 | 5- 29940 | 4.96074 to | 0.coogo | 5.30063 4. 98096 
0.00160 | 5.29943 | 4- 96109 | 20 | 0.00039 |þ 5.30064 Þ 4. 98129 
0.00157 | 5- 29945 | 4.96143 | 30 | 0.00037 | 5. 30066 | 4.93162 
0.00155 | 5.29948 | 4.96177 | ' 40 | 0.00036 || 5. 30067 493195 

0.00152 Eon 4.96212 50 | o. 00035 5 30068 | 4. 98228 
o. 00149 ! 5. 29954 | 4-96246 [51 | © þ 0.00033 } 5.30070 4.98261 
0.00147 J 5. 29956 | 4.96280 | ] 10 . 00032 F. 30071 14.8293 
0. 00144 5.29959 | 4.96315 1 | 22 | 0-00031 | 5. 3002 | 4. 98326 
0.00142 | 5-29901 4- 99349 | 30 fo. ooo jo | 5. 30073 | 4.98359 
0.00139 | 5- 29964 | 4.96383 | 40 o. 00029 | 5. 30074 | 4.98392 
o. 00137 | 5-29966 | 4.96417 | o | 0.00028 5. 30075 [4.9842 5 
o. 00134 5. 29969 | 4. 96451 32 O | 0,00026 | 5. 30077 | 4. 98457 

] 0.00132 | 5. 29971 | 4.96486 | 10 þ 0.00025 | 5.30978 | 4 98490 
0.00129 | 5. 29974 {| 4.96520 | 20 o. 00024 5. 300% 4.93523 
o. 00127 5.29976 4. 96554 | 30 | 0.00023 | 5-30080 4.98585 
o. 0124 | $+29979 | 4.96588 | 40 |] 0.00022 | 5- 3oo81 | 4. 98588 
0.00122 [5.29981 | 4.96622 | 50 | 0.00021 | 5+ 30082 þ 4.938620 
0.00120 | 5.29933 | 4.96656 | 53 { © | 0.00020 | 5-30083 | 4.93653 
0.00117 | 5.29986 | 4. 96690 | 10 2 5. 30084 4.98686 
o. 00115 5.29985 | 4.96724 | 20 | 0.00018 | 5- 30085 | 4.98718 
0.00113 | 5.29990 | 4. 96758 30 | 0. 00017 5+ 30086 4.987 I 
o. oo f 5. 29993 [ 4.96792 | 49 | 0.05017 5.30086 | 4. 98783 
©. 00108 | 5. 29995 { 4.96826 | 50 | 0,00016 | 5+ 30087 | 4. 98816 
o. 00106 | 5. 29997 | 4.96360 [| 54 oO | 0.00015 | 5+ 30088 | 4.98848 
o. 00104 | 5.29999 | 4- 96394 | 10 | 0.00014 | 530089 | 4.98830 
o. COIO2 30001 | 4.96927 if + 20 | 0.00013 |} 5+ 39990 | 4. 98913 
0.00099 {| 5.30004 | 4.96961 | 30 | 0.00013 | 5+ 39090 499945 
o. 00097 | 5+ 30006 | 4. 96995 | 40 | 0.00012 | 530091 | 4- 98975 
0.00095 | 5.30008 | 4.97029 1_____| 52 | 0.00011 | 5- 30092 | 4. 99010 
0.00093 | 5.30010 | 4.97062 || 55 |} © | 0.00010 | 5+ 30093 J 4. 99942 
o. cOOgI | 5.30012 | 4.97096 1 10 6 5 30093 4.99074 
0.0c08g | 5.30014 | 4.97130 | 20 | 0.00009 | · 30094 | 4.99107 
0.00087 | 5.30016 | 4.97163 | 30 | ©. 00008 | 5. 30595 J 4.95139 
o. ooo8 5 | 5.30018 | 4.97197 | 40 | 0. 00008 | 5. 30095 4 99177 
0.00083 | 5.30020 {| 4.97231 50 | 0.00007 | 5-309 296 | 4. 99203 
0.00081 | 5.30022 | 4.97264 56 ho 0.00007 | $5. 30096 J 4.99235 
0.00079 | 5. 30024 | 4. 97298 10 fo. oo |} 5. 300974. 99267 
0.00077 5. 30026 | 4.97331 20 | 0.00006 | 5. 30097 | 4. 99300 
0.00075 | 5.30028 | 4.97365 30 | 0.00005 5. 30098 4.99332 
o. 00074 | 5-30029 497398 40 ] 0.00005 5 - 30098 | 4- 99364 
0.00072 | 5. 30031 | 4.97432 | | 50 | ©, 00004 | 5+ 30099 | 4. 99396 
0.00070 | 5. 30033 | 4+97465 [57 | © | 9.00004 | 5. 30099 | 4.9948 
0.00068 | 5. 30035 | 4.9749 10 o. 00003 | 5. 30100 | 4.99460 
o. 00966 | 5.30037 | 4- 97532 | 20 o. oo | 5-392100 | 4+ 99492 
0.00965 ] 5.30038 | 4.97565 | 30 | 0.00003 | 5. 30100 | 4.99524 
o. 00063 | 5.30040 | 4.97599 | | 4 | 0.00002 | 5.30107 | 4.99556 
o. cob | 5.30042 | 4- 97632 | co o. 00002 | $5. 30101 | 4.99587 
0. 00960 | 5.30043 | 4.97665 [ 58 | © | 0.00002 | 5.30101 | 4.99619 
0.00058 | 5.30045 4.97699 | 10 | 9.00001 | 5.39102 | 499651 

20 | 0.00056 | 5.30047 [4.97732 | 20 | 0.00001 | 5. 30102 | 4. 99633 

0.00055 | 5.30048 | 4+ +9776; 1 30 | 9.00001 | 5. 30102 | 4.99715 
o. 00535. 30050 | 4+ 2232 1 <9 O. 0001 | 5. 30102 | 4+. 99747 
©. 00052 | $.3005t | 4.97332 | | 50 | ©. o | 5, 30102 | 4.99778 _ 
0.00050 | 5.30053 | 4.97865 i} 59 c | 0.00000 | 5. 30103 | 4. 99810 
0.00849 5 · 30054 4.97898 | Io | 0. 00000 | 5.30103 | 4.99842 
0, 00047 5. 30056 | 4.97931 20 o. 00000 5.30103 4.99873 
0.00046 | 5.30057 | 4-97964 | 30 | 0.00000 | 5.30103 | 4- 99905 
0.00044 | 530059 | 4+97997 | Saane 

| 0.00043 | 5. 30060 | 4.98030 | 50 |} ©. oo 5. 30103 4.99968 
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the Sun, Ec. 
_ 9 - 2 TT Logarith. 
-— I Logarith, M. J 5. iſing. 
— Logarith. 2 8. — | 1 Riſing. — { dee 
M. |S. | RiGog. |—|— $53 |20[ © | 5.03629 ſ]30 | © 3.63350 
F. o 100 3.01883 10 5. 03658 — 5.05382 
E 10 | 5.00031 33 20 5. 03687 — 5.05410 
20 | 5. 00063 — 94. n - 3.65437 
. 00094 30 | 521943 $-03744 2 
30 - 00125 40 5.01973 — 5.03773 | 50 5.05465 
405. 80 | 5.02004 — 5.05493 
50 | 5-oor56 EI "2: [6 | c. 02301 31 0 
05. 00188 [1s — * 7 hc 5.03830 — 505348 
; to | 5.00219 ba} | (749g 20 | 5.03859 — 5.0 76 
20 | 5- ooꝛ co 1 30 | 5-03887 6 3.50 
30 | 5. 00282 | = . 40 | 5-23916 = 122227 
40 | 5- 00313 2185 2 7 
50 5.00345 7 SEES Is 3 5.03974 32 O 3.05888 
95. 00376 || 12 | o | 5.02215 to | 5-04002 wa bf 713 
: Io | 5. 00407 8 205.4031 — 25740 
20 | 5. 00438 20 . 30 | 5.04060 — 2 02008 
30 | 5.00469 —— 40 | 5-04088 *o | 5.08795 
go | 5.00532 NN _| 5o | 5:62364 eL 22 
5o Lee 23] o| 5-04146]| 33 [ 95 — 
3 | o| 5.00563 | 13 . —.— 10 5.04174 oy 01570 
. ©9595 ; > | 504203 
= Tales | on 3 — L. 04232 — . 
8 e ee e 
006 | ow >< 3 WET & 7 ; 
_O OY | 50 | 5. 02542 | 50 — | 5.05985 
5 — 1 7244318 37 obor3 
1 t | od bf — 3a 10 5. 4346 — * 
4K —— —ů— 20 | 5. 04374 ”y 06067 
20 | 5.00813 | 20 1 30 | 5. 04402 30 —— 
ene 5.06122 
40 | 5.00875 | 2 4 —— 242222 - 06 149 
50 | 5.00905 | L — 2 © | 5-04487 || 35 O 5+ *. 
© | 5. 00936 | 15 4 _ , IO 5.04515 _ ho 
, 10 5.00967 | = Eee 20 | 5- 04543 — 7 — 
20 | 5. 00998 1 8 30 | 5- 04571 — 3.6258 
nE 
40 | 5.01059 "ol . 2 
o 5.01090 —— —— 4656 || 36 ” . 
rr Fir , 02928 26 0 5 5-06339 
— | o| 5-on21 || 1 - 52988 Io | 4584 — . 
SHEA e ee 
20 | 5.01182 20 8. m—_ " | 30 | 5.04740 3 8 06419 
30 5.01213 < $4 030g 5 40 | 5- 04769 34 06445 
40 5. 01244 40 — 5o |_$-04797 ſh | 50 | 5: n_— 
JO | $-O1276 2E 27 504825 || 37 : — 
— "| o | 5.0130; || 17 | o [5.0369 27 . 04853 10 | 5-0 wy 
34 5.01336 1 20 5; 04881 < | — 
20 | 5.01367 | * _ 30 | 5. 04910 32 CR 
30 5.01398 | 3 | 5*03 — 40 | 5- 04938 — 2 06606 
EI — 2 E 
EE 28 | © | 5.04994 [| 38 | 5.6688 
4 WY 5. 01490 | 15 } © EY IO | $5. 05022 0. 8.6686 
| 10 | 5.01520 | on _—_ watt Þ ah cn = $ 06713 
20 | porggo ND 1201 503337 30 | 3-05077 | | 66508 
HE HERAMHEAMHE:: 
40 5.01611 2 0 50 5. 05173 — co 
DDE 2 4 5- 05160 |} 3 bs 3.64823 
05.0167 19] of 5.03454 9 10 | 5.05188 10 5.068 
, 10 | 5.01901 * 2 20 5.05216 -— 3.66873 
20 | 5.01732 | — 30 | 5-05243 || S | 3.46 go 
30 5.01762 | — 7. 40 5.05271 | - 2 hoc 
9 8.01292 | ; © | 5-05299 } | 
| 3 | 5.01822 | | 50 | 5.03600 Ae, 
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TABLE XVI. For computing the Latitude of a Ship at Sea from two Altitudes of 


r ¶ 


6 HOURS. | - HOURS. 

+ 0 | Logarith, | Logarith, ith. 9 Lo arith, 
M. | 5: | Riſing u. s. eng-. s. Nag. M.| s. | fog. 
40 o | 5.06954 | 59} © 5.08508 of] 01 5.09996 100 | 511417 

10 | 5.06980 | 10 | 5.08533 10 | 5.10020 10 5.11440 
20 5. 07006 20 | 5.08558 20 | 5. 10044 20 [ 5.11463 
30 | 5. 07033 30 5. 08584 | 30 5. 10068 30 5.11486 
40 5.07059 | 40 | 5» 08609 40 | 5.10092 40 } $3-11509 
go . 07085 50 | 5.08634 | 50 5.10116 L 

—— . — — — — ö — 

41 © | 5.07111 | 51 | © | 5 08660 i] o | 5.10140 [] 11 þ © 5.11546 
10 | 5.07138 | 10 | 5. o8685 10 | 5- 10164 10 | $-11579 
20 | 5-07164 | 20 | 5. 08710 20 . 10188 | 20 | $- 11602 
30 | 5- 07190 | 30 | 5.08736 30 | 5-10212, 30 1 $5+1162 
40 5$-07217 | 40 | 5.08761 40 5. 10236 | 40 | F. 1164 
50 5.07243 50 | 5. 08787 | 50 | 5-10260 1 co} 5.11671 

12 o | 5.07269 || 52 | © 5.08812 [2 0510284 12 571694 

10 | 5.07295 | 10 | 5.08837 10 | $5. 10308 1101 5.11717 
20 | $-07322 | 20 | 5. 08862 | 20 | 5.10332 20 5. 11740 
30 | F. 07348 30 | 5- 08887 | 30 | 5.10356 30 5.11763 
40 8.67374 40 | 5. 08911 40 | 5-10380 49a] 5-11705 
5o |_5-07400 þ | 50 | 5- 08936 50 8. 10404 50 1 5.1180 
43 o 5.07427 || 53] © 5.8961 [3 5.10429 [3 511831 
110.7453 to | 5. 08986 10 | 5.10453 101 5.11854 
.20 | 5. 07479 20 | 5.09011 | 20 5.10477 20 5. 11876 
30 5.07505 30 | 5. 9036 30 | $- 10501 30 | 5. 11899 

| 40 | 5.07532 40 | 5.09061 40 5+ 10525 40 5.11922 
$o | 5.07558 [ | co | 5-09086 5o | 5.10549 50 | 5.11945 

44 © | 5-07584 I] 54 | o 5.0% ff 4 | © | 5+ 10573 [| 14] of $- 11967 
Io | 5.07610 10 | 5.09136 10 | 5. 10596 10 5. 11990 
20 5. 07636 20 | 5.09160 20 | 5-10620 20 '$.12013 
30 J 5. 07662 30 | 5.09185 30 | 5-10643 30 | $-12036 
40 | 5-07687 40 | 5- 09210 40 | 5-10667 40 | 5. 12053 
50 | 5-0771? 50 | 5.09235 50 | 5.10691 50 | - 5.12080 

: o | 5-07739 Il 55 | © | 5-0g92to f]-5 |} of 5-10714 [15] © $-12404 
Io | 5. 07765 Io | 5.09285 10 5. 10738 10 | F. 12126 
20 | 5- 07791 20 | 5.09310 20 | 5.10761 20 [. 12149 
30 5.07816 30 5. 09335 30 | $5» 10785 30 5. 12172 

| 40 | 5- 07842 40 | 5.09360 40 5. 10809 40 | 5. 12195 
50 5.07868 50 | 5.09385 50 [. 10832 | 501 5.12217 
o | 5.07894 || 56 | o | 5.094909 |} 6] © | 5-10856 | 16] of 5.12240 
10 5. 07920 10 | 5.09434 10 | F. 10879 101 5. 12263 
20 5.07945 20 | 5.09458 20 | 5.10903 20 5.12285 
30 | $-07974 | 30 | 5-09483 30 | 5. 10926 30 5. 12307 
40507997 40 5. 09597 40 | 5- 10950 40 8.12329 
50 | 5. 03023 || | 50 | 5- 09822 50 | 5. 10974 | 50 | $-12352 
o | 5-08049 (| 574 o | 5-09556 | 7} © | 510997 174512377 
10 | 5. 08074 | Io | 5. 09881 To | 5. 11021 i0 5. 12396 
20 | 5.08100 | 20 | 5. 09605 20 | 5. 11044 20 | $.12419 
30 | 5-c8126 | 30 | 5.09629 30 | 5-11068 30 | F. 12441 
405.8152 40 | 5-09654 40 | 5-11092 49 6.12463 
50 5.08178 HER 50 | 5. 09678 50 | 5.11115 50 F. 12486 
05. 8203 I 5 o | 5.09703 || 8] 05. 11139 [| 18} 5. 12508 
10 | 5.08229 || 10 | 5.09727 | 10 | 5-11162 10 $.12530 
20 | 5.08254 | 20 | 5.09752 | 20 | 5.1218 20 | 5. 12553 
30 | 5- 08280 | 30 | 5.09776 | 30 | $-112 30 | . 12575 
40 5.08305 | 40 | 5.09801 40 | $+11231 | 40 | $+12597 
50. 5. 8330 | 50 5.098258 || | 50 | 5-11255 !3® | 50 5.12619 
© 5. 08356 | 59 | 5 | 5-0g850 ff 9| of 5-11278 [ig] of 5.12642 
10 | 5. 083811 10 | 5.09874 | 10 5. 11301 10 | 5.12664 
20 | 5, 08406 ||. 20 | 5. 09899 | | 20 | 5-11324 | 20 | $5+-12686 
30 | 5- 08432 | 30 | 5-09923 | 30 511347 30 | $5- 12709 
| 40 | 5-08457 40 | $+09947 | 40 | $+11370 | 40 | 812731 
50 | 5.03482 50 | 5-09972 | 505.4393 50 5. 12753 
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5 ; 5 two Altitudes of 
TABLE XVI. For computing the Latitude of a Ship at Sea from two 


1 76 1 


C 


the Sun, &c. 5 N 
, eng 7 HOU R $ 
_ » TLogarimh. Il vc | "T Togarth . 
u. s. Ang. fs. ag. s. Ring. . 5: | — 
Riſing. | -.. = WW SAS K o S. 16456 
20 J 12775 [c Fir [ao © . 5 16505 
0 | 5-12798 1 — 9 20 | 5-16525 
20 | 5.12820 td ©. anche — &-4 — 30 5.2644 
30512841 44 — : 15388 40 516553 
40 . 12863 40314755 — * 408 | 50 | 5.16582 
Ie. 12885 87 cd & -- DA. WED Gb oa $ | 51 | © | 5. 16601 
ar | of 5-ngo7[arf of 5.rqgs [qr © +9525 hay 4 $2 
10 | 5.12927 IO 5.14219 N 4. — 831512 5. 16640 
20 | 5.12951 | 20 | $- 14240 — 18. © | | 20 5. 16659 
30 5.12973 | 303. 14261 3 — on 7 16678 
| 40 5.12995 | 42 | 5- 14282 | = 2 7 — 14 
| co | 5.13017 || 50 | 5- 14303 | go | $ 25520 ff - 
— 2 — 0 15548 |} 52} of 5.16716 
22 03 $2139029 3} 38 | © f 24324 4% | 28388 to | 5. 16735 
TO | 5.13061 | 10 3.14345 r Do 20 | F. 16754 
26 | 5. 13083 20 | 5.14306 | 2815155 | 1677 
| Js 14386 | 30 | 5.15508 305 3 
30 5.13104 | 30 5 43 | o 1 628 40 | $.16791 
40 5.13126 1 40 | $+- 14407 | 40 | 5+ 3648 30 5.768 70 
o | 5.13143 $2 1_$-14428 hf 52 | 5-15 — — — 
3 5 — | 0 18667 | 53 O 5 16829 
23 © | 5.13170 | 33} © | 5+ 14449 | 3 A 435 10 | 5. 16848 
10 | 5.13192 | 8 {| 104 5.14469 m — 20 | 5.16866 
20 | 5.13214 | — 2 — 30 5.16885 
30 | 5.13236 | 30514511 | 30 E 5 40 | 5.16904 
40 | 5.13258 40 | 5-1453! 3 3» 924 | 50 5. 16923 
L280 | SIS IS LIEN. 16945 
24 0 5.13302 [34] 5.1457 | 44| © 72350 4 Fo ” 26560 
IO 5.13323 = 4 _ = 4 1586 20 | 5.16979 
20 | 5.13345 | ; 16998 
50 5-136 30 | 5246350) [ao [5-186] | 30 | 5-16998 
1 431 N 
Ne 
i en 
IO 513452 1 20 * | 20 17092 
x 3 5. 1709 
20 | 5. 13474 20 | 5-14735 5e 1594 17111 
30 5.13495 30514759 — bY 15903 = 5 —— 
40 | 5 13517 19 5-14780 205. — go | $5. 17148 
rene 1 17167 
2 2 5. 13560 | 3 O 5. 14821 | 46 - * 5 bg 5 pads 
10 | 5.13581 | ro | 5-14542 . 4 &— 20 | 5.17204 
20 | 5 13603 | 20 | 5- 14562 3 488 | 39 | F. 17222 
30 | 5- 13624 30 5.14882 — * 1 40 3 17241 
50 | 5.13667 | e + lM * 9 TT — 
27 | o|5-13689]| 37] o| 514943 [7 1 my — 
a IO 5.13710 = Hams _ 4.26256 | 20 | 5.17314 
| 20 | $-13732 2 . f 5 135 17222 
16197 3 517333 
303.1753 [3% 5- 15004 214 17351 
2 „ e 
50 | 5.13796 | 201 Jo 55005 2 3 7 rr 
GREY HARA WARY WAKE: 
22225 | — — 162 20 | 8.17425 
20 | 5.13860 20 | $.15106 20 | 5+. 10295 : 
30 5.13881 | 30 5.15126 | 22. 14222 25 3.7845 
40 5. 13002 40 5.15146 2 P 62 | o | 5. 17480 
80 5.12923 | | $© 5. 15166 BY $O | 5+ 1035 | 4 — — gm 
SHFI HFA HSRADSRH 
Io | 5.13 | 10 5.15207 : ; g 
10 38 472 10 — * 3 7% 
rere 74% . 75 
| 40 1 LO 14029 | | - 28238 | | 4 50 | $. 16467 k 50 5.17590 
e n Þ bet: twat | 
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TABLE XVI. For computing the Latitude of a Ship at Sea from two Altit u d 
of the Sun, &c. 


8 HOURS, 


_ 8 SS 


Logarith. 
Riling, 


5. 18675 
5. 138692 
5. 18709 
8.18727 
518744 
518761 


Logarich, 
Riſing, 


5. 19689 
5. 19705 
5.19721 
5.19738 
519754 


. 


5.17717 
5.17735 
5.17753 
5.17772 


5.18779 
5.18796 
5. 18813 
5. 18831 
5. 18848 


5. 18863 


5.19780 
5.19803 
5.19819 
5.19835 
5.198 51 
5.19868 


5. 18883 
5. 18900 
5.18917 
5.18934 


5.18951 
282 


5547934 
5.17952 
5. 17970 
5. 17988 
5. 18006 


5. 18024 | 
5. 18042 
5.18060 
5.18078 
5. 1809 5 
5.18113 


5.18131 


5.18985 
$5. 19002 
5. 19019 
Zo 19035 
5. 19052 


IL 19069. 


5.19884 
$+ 19900 
$+ 19917 
$+ 19933 
$+19949 


| $- 29965 | 


5.19982 
5. 19998 
5. 20014 
5. 20030 
5. 20047 
$: 2006 


5. 19086 
5.19103 
5. 19120 
519137 
519154 


519171 


5. 20079 
5. 20095 
5.20111 
5.20127 


5. 20143 


3.20158 


5.18148 
5. 18 166 
5.18184 
5. 18202 
5.18219 
182372 


5.18255 
5.18272 
5. 18290 
5. 18308 
5.28325 
nnn 


5.19188 
Zo T9205 
519222 
519239 
5.19256 
1927 
5. 19290 
$+ 19307 
$+19323 
5.19340 
5.19356 
«19272 


5.118361 
5.118378 
5.18396 
5.48414 
5.48431 
442 


519399 
5. 19406 
519423 
5.49430 
5.19456 
2425 


5.20475 
5. 20191 
5· 20206 
5. 20222 
5. 20238 


5. 20270 
520286 
520302 
5.20318 
520334 


2. 


S 202 * 


5.20382 
5. 20398 
5.20413 
5. 20429 


5.20300 


—_ — q - . 4 
PP Pm wr —— -—_ - < »t — e 2 n — þ WP 1 
. 6A . Gentoo 
2 I h \ M4 - 


. 


5.18467 
5. 18484 
5.18501 
5.18519 
5.138536 
18 


5.19489 
5.19506 
5.19523 
5.19539 
5.19356 


28522 


$+ 20477 
$-20492 
520508 
520523 


5. 20461 


320522. 


19589 
19606 
„19622 
19639 
. 19656 
5 r9672 


3.20555 
5. 20570 
5. 20586 
5.20601 
520617 


5.20633 


3 
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Ir XVI. For computing the Latitude of a Ship at Sea from two Altitudes of 


the Sun, &c. 
8 HOURS. 

26 Logarith. | I Logarith. | . Logarith. 
* 5 Riſing, | „ | Alling. md * Riſing, 
30 © 5. 20648 | 40 ©) 521558 50 o 5.22416 

10 5. 20664 ||. 10 5.21573 10 5. 22430 
20 5.20679 | 20 5.21587 | 20 5. 22444 
30 5. 20695 30 5. 21602 || 30 $. 22457 
40 5. 20710 40 5.21616 40 5. 22471 
3. 5. 20726 | £0 8.21631 | 80 8. 22486 
= © 5.20742 41 0 5. 21645 51 2 5.22499 
10 529757 10 5.21660 10 $. 22513 
20 520773 20 5.21675 20 522527 
30 5. 20788 | 30 5. 21689 30 5.22541 
49 . 20804 40 5.21704 40 5. 22555 
80 5.20819 £0 5.21718 co . 22869 
"= o 5. 20835 | 42 O $+ 21733 52 o 5.22583 
10 5. 20880 10 5.21747 10 5. 22596 
20 5. 20865 20 | 5.21762 20 5. 22610 
30 5. 20881 30 5.21777 30 | 5.22623 
| 42 5.20896 40 | 5.21791 40 8.22637 
50 58. 20917 50 c. 21306 80 5. 226 C0 
33 E 5.20926 >. _ O 5.21820 | 33 O 5. 22664 
ro 5. 20943 10 5.21835 | 10 5.22678 
20 5.20957 20 5.21849 20 5. 22691 
| 30 | 5-209972 |} 39 | 5.21864 | 30 | 5.2270 
40 5. e987 40 5.21878 |} 40 5.2271 
50 J . 21002 80 5.21893 50 5.22732 
34 E 5.21018 44 o 5.21908 54 2 5.22745 
10 5.21033 o 521922 10 5.22759 
20 5. 21048 20 5.21936 20 5.22773 
30 521063 30 5.21980 30 5.22786 
40 5. 21079 40 5.21964 40 5. 22800 
50 5. 21094 80 5.21979 8 8.22813 
35 ar | 5. 21109 || 45 o 5.21993 55 0 5.22827 
10 6.21124 | 10 5. 22007 o 5.22840 
20 5.21140 | 20 5.22021 20 5.22854 
30 5.21155 | 30 5. 22036 | 30 5. 22868 
| 49 5 21170 Þ 40 5. 22050 40 5.22881 
| 50 8. 21186 80 5. 22064 50 5.2289 5 
30 2 521201 46 O 5. 22078 56 0 5.22908 
10 5.21215 o 5.22092 10 5.22921 
20 5.21230 20 5.22107 20 5.2293 
30 5.21245 30 5.22121 30 5.2294 
40 5. 21260 40 522135 40 5.22961 
80 6. 21276 do 5.22149 80 5.22974 
37 0 5. 21290 47 0 5. 22164 57 © 5.22988 
10 5. 21305 10 | F. 22178 10 | 5.23001 
20 5. 21320 20 | 5.22192 20 5.23014 
30 5.21335 30 5.22206 30 5.23027 
: 40 8. 21350 40 522221 40 5.23040 
80 5.21364 50 8. 22235 50 5. 23054 
38 © 5.21379 48 o 5.22249 58 © 5.23067 
10 5.21394 10 5. 22263 10 5.23080 
20 5. 21409 20 5.22277 20 5. 23093 
30 521424 30 5. 22291 30 $. 23107 
40 5. 21439 40 9.— 55 40 5. 23120 
| 50 | ,<. 21454 50 5.2231 50 5.23133 
ö 39 © 5. 21469 49 o 5.22332 | $94. © 5. 23146 
10 521484 10 5.22346 10 3.23160 
20 5.21499 20 5. 22360 | 20 | 623173 
30 5.21573 30 522374 30 5.23186 
40 5. 21528 40 5. 22388 | 40 5.23199 
50 5.21543 50 5. 22402 | 50 5.23213 
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TABLE XVII. Natural Sines. 


* * * —_ 


0 — (S] * 
© I 2 3 


N. tine. N. cof F. tine N. cof. N. fine. N. cof. IN. ſine. N. 


- — — — 
— — - _- co * — - - 
P_ — — — F * - — — — 
1 „ 1 — 


— 


— - 
_—— 


oo ooo 
00029 
oc 58 
00087 
00116 
00145 
00175 


I ©OOCO 
looo 
looo O 
100000 
100000 
100000 
loo OO 


81745 
01774 
o1803 
o18 32 
01862 
01891 
01920 


99955 
99984 
99984 
99983 
99983 
99982 
99982 


03490 
©3519 
03543 
03577 
03606 
03635 
03664 


99939 
99938 
99937 
99936 
99925 
99934 
99933 


52 34 
05263 
©5292 
©5321 
05359 
05379 
05408 


00204 
00233 
CO262 
00291 
©0320 
00349 


100000 
I 00000 
100000 
100000 


99999 
99999 


©1949 
01978 
02007 
02036 
02065 


02094 


99981 
99980 
99980 
99979 
99979 
99978 


| 


03693 
0372 

03752 
03731 
038 10. 
03839 


99932 
99931 
99930 
99929 
99927 
99926 


05437 


05466 


05495 
05524 
05553 
05582 


89 — — ml wn wy . 
ere Ov occwul au Sd w Þ - E 


IZ 


2 © dS 
I w 


t© 0 
+ ws 


00378 
00407 
00436 
00465 
00495 


00524 


00553 
005352 
00611 
00640 
o0669 
00698 


99999 
99999 


O 2123 
02152 
02181 
02211 


02240 
©2269 


99977 
99977 
99976 
9997 
99975 

99974 


03868 
03597 
03926 
03955 
03934 
O4O1 3 


99925 
99924 
99923 
99922 
99921 
99919 


05611 
05640 
05669 
05698 
05727 
95756 


02298 
02327 
02356 
02385 
02414 
22443 


99974 
99973 
99972 
99972 
99971 
| 99970 


04042. 
04071 
04100 
04129 
04159 
©418% 


99918 
99917 
99916 
99915 
99913 


99912 


05785 
85814 
053844 
05873 
05902 
©5931 


© 6 HH 0 
Oc Our 


3 


wy t» 
4 


00727 
00756 
00785 
00814 
00544 


oO} 0087 2 


02472 
02501 
02530 
02560 
oa 589 
02618 


99969 
| 99969 

99968 
99967 
99966 
| 99966 


04217 
04246 
04275 
04304 
4333 
04362 


99911 
99910 
99909 
99907 
99906 
9990< 


05960 
05989 
06018 
06047 
06076 
06105 


90902 
©C931 
00960 
o098g 
oO1018 
01047 


99996 
99996 
99995 
99995 
99995 
99995 


02647 
02676 
02705 
02734 
02763 
02792 


99965 
99964 
99963 
99963 
99962 
99961 


04301 
04420 
04449 
©4478 
04507 
04536 


99904 
99902 
99901 
99900 
99898 
99897 


06134 
06163 
06192 
06221 
06250 
06279 


01076 
OTIO5 
01134 
01164 
01193 


901222 


99994 
999904 
99994 
99993 
99993 
99993 


02821 
02859 
02879 
02908 
02938 
02967 


99960 
99959 
99959 
99958 
99957 
99956 


04565 
84594 
04623 
04653 
04682 
04711 


99896 
99594 
99893 


99892 


99890 
99339 


06 308 
06337 
06366 
06395 
26424 
06453 


01251 
01280 
01309 
01338 
01367 
01396 


01600 
01629 
01558 
01687 
01716 


99992 
99992 
99991 
99991 
99991 
99990 


92996 
03025 
o 083 


03112 
02141 


03054 


99955 
99954 
99953 
99952 
99952 
99951 


04740 
04769 
04798 
04827 
04856 
0488 5 


wt 


99888 
99886 
99885 
99883 
99882 
99881 


06482 
06511 
06 540 
06569 
06598 
06627 


99990 
99989 
99989 
99989 
99988 
09988 


02170 
03199 
03228 
03257 
03286 
03316 


99950 
99949 
99949 
99947 
99540 
929945 


04914 
04943 
04972 
©5001 
05030 
23059 


99879 


06656 
06685 
06714 
06743 
06773 
o SO 


99987 
99957 
99986 
99986 
99985 


03345 
03374 
03403 
03432 
03451 


99944 
99943 
99942 
99941 
99940 


©5088 


895117 
©5146 
05175 
05205 


o6831 
06860 
06889 
06918 
2947 


J. coſ. 


N. ſine. 


N. coſ. IN. fine. 


899 


88? 


N. col. 
8 7 


N. ſine. 


N. coſ. 


= 4% 4% 4a PRI . 


— 163 Sad tan tos ao 26 ti. 


83 ] 


TanLt XVII. Natural Sines. 


Mc — 


69 0 1 85 | 8 


N. fine. IN. coſ. N. fine IN. N. ſinc. IN. col. 
| — | 


_— 


= 
th 


1 
I 


NJ. line | J. col. 


| al 


. 


ſs 


pe 0089 


10453 


10432 


ost 
10540 
10569 
10597 
10626 


12187 
12216 


12245 
12274 
12302 
12331 
12350 


13917 
13946 
13975 
14004 
14033 
14061 
14090 


99027 
99025 
99019 
99015 
99011 
99006 
99002 


_— 


1554, 
15672 
15701 
t5730 
15755 
15787 
15316 


| 
ö 


þ 


þ 


þ 


93759 
93764 
98 760 
98755 
98751 
98746 
98741 


— 
© 


„ 13> fv 


— EO—_S 


— 
Go 1 — 


10655 
10684 
10713 
10742 
10771 
10800 


FU 


12389 
124t8 
12447 
12476 
12 504 
12533 


14119 
14143 
14177 
14205 
14234 
14263 


98998 
98994 
93990 
98986 
98982 
98978 


15845 
15873 
15902 


17931 


15988 


99737 
99732 
93728 
95723 
93713 
98714 


> #1 HAH 


- Mw [4 _ Ow JL O 


#3 


> 
0 


10829 
108 58 


10887 


10916 


10945 
10973 


12562 
I2591 
12620 
12649 
12678 
12706 


14292 
14320 
14349 
14375 
14407 
14436 


98973 
98969 
98965 
98961 
98957 
98953 


I 1002 
11031 
11060 
11089 
11118 


11147 


12735 
12764 
12793 
12822 
12851 
12880 


14464 
14493 
I4522 
14551 
14550 
14603 


11176 
11205 
11234 
11263 
11291 
11320 


11349 
11378 
11407 
11436 
11465 
11444 


1290$ 
12937 
12966 
12995 
13024 


13053 


13081 
I3110 
13139 
13168 
13197 
13226 


14637 
14566 
14695 
14723 
14752 
14781 
143810 
14833 
14867 
14896 
14925 
14954 


98945 
98944 
98940 
98936 
98931 


98927 


————ů— — 


95923 
93919 
98914 
9890 
98906 
93902 


_ — 
98397 


98893 
98889 
98884 
98880 
98876 


| 


16017 
16046 
16074 
16103 
16132 
16161 


16189 


16218 
16246 
16275 
16304 
16333 


| 


93709 
98704 
98700 
98695 
93690 


93586 


93681 
98676 
98671 
98667 
93662 
98557 


\<£ FJ; - 
UW Ow] 


16361 
16390 
16419 
16447 
16476 


16505 


I1523 
11552 
11580 
11609 


11638 


11667 


13254 
13283 
13312 
13341 
13370 


13399 


11696 
11725 
11754 
11783 
11812 
11840 


13427 
13456 
13485 
13514 
13543 
13572 


14982 
15011 
I 5040 
15069 
15097 
15126 


15155 


15184 
15212 


11869 
11898 
11927 
11956 
11985 
12014 


13600 
13629 
13685 
13687 
13716 
13744 


\O 
— 

© 
wo 
wo 


98871 
98867 
98863 
988 58 
98854 


93349 


98845 
98841 
98836 
98832 
98827 
98823 


98818 


98814 
98809 
98805 
98800 
98796 


93652 
98648 
98643 
98638 


98633 
98629 


16533 
16362 
16591 
16620 
16648 
16677 


16706 


16734 
16763 
16792 
16320 
16349 


98624 
98619 
98614 
98609 
93604 
98600 
95595 
98590 
98685 
98580 
98575 
98570 


19878 
16906 
16935 
16964 
16992 


17021 
— 


17050 
17073 
17107 
17136 


17164 


17193 


93565 
98561 
93536 
98551 
95546 


95541 
— 


98536 
98531 
98526 
98521 
9856 
98517 


12043 
12071 
12100 
12129 
12158 


N , fine, 
84 


N. coſ 


13773 


>2 | 


98791 
98787 
98782 
98778 
99773 


N. (ine. 


17222 
17250 
17279 
17308 


| 17336 
N. col. 


« 0 


98506 
98501 
98496 
938491 


98486 
N. une 
808 


| 


[ =] —w ws Þ or 43 <2 
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1 


8 n 
n r 22 1 


— 
1 


3 


2 - IR. * 


[ 84 ] 


TaBLE XVII. Natural Sines. 


139 | 
N. coſ. N. fine. IN. 


12 
N. coſ N fre 


3 
ce {. IN. fine N. col. N. fine. 


12 
0 
0 


. fine. IN 


Sl 
= 


17305 
17393 
17422 
1745 
. 
17508 


17 


121 


27 


9848 [ 
$8476 
98471 
98466 
98461 
9*455 


95450 


© oa [| own Þ wo o | 


— 


17505 
17594 
17623 
17651 
17680 
17708 


98445 
98440 
938435 
95430 
98425 
98420 


98163 
98157 
98152 
98146 
93140 
98135 
98129 


20791 
20820 
20848 
20877 
20905 
20933 
20962 


97815 
97809 
97803 
97797 
97791 
97784 
97778 


22495 
22523 
22552 
22580 
22608 
22637 
22665 


98124 
g981'8 
98112 
98107 
98101 
98096 


20990 
21019 
21047 
21076 
21104 
21132 


97772 
97766 
97760 
97754 
97745 
97742 


22693 
22722 
22750 
22778 
22807 
22835 


97437 
97430 
97424 
97417 
97411 
97404 


97398 


97391 
97384 
97378 
97371 
97365 
97358 


24192 
24220 
24249 
24277 
24305 
24333 
24362 


24390 
24418 
24446 
24474 
24503 
24531 


17737 
17766 
17794 
17823 
17852 
17880 


95414 


98409 
98404 
98399 
98394 
98389 


98090 
98084 
98079 


98073 


98067 
98061 


21161 
21189 
21218 
21246 
21275 
21303 


97735 
97729 
97723 
97717 
97711 
97705 


22863 
22892 
22920 
22948 
22977 
2300 5 


97351 
97345 
97338 
97331 
9732 
9731 


24559 
24597 
24615 
24644 
24672 
24700 


17909 
17937 
17966 
17995 
18023 
18052 


98383 
98378 
98373 
98 368 
98362 
98357 


98056 
98050 
98044 
98039 


98033 
98027 


21331 
21360 
21358 
21417 
21445 
21474 


97698 
97692 
97686 
97680 
97673 
97667 


23033 
23062 
23090 
23118 
23146 
23175 


9731¹ 
97304 
97298 
97291 
97284 
97278 


24728 
24756 
24784 
24813 
24841 
24869 


18081 
18109 
18138 
18166 
181955 
18224 


98352 
98347 
98341 
98336 
98331 
98325 


98021 
98016 
98010 
98004 
97998 
97992 


21502 
21530 
21559 
21587 
21616 


21644 


97661 
97655 
97648 
97642 
97636 
97630 


23203 
23231 
23260 
23288 
23316 
23345 


97271 
97264 
97257 
97251 
97244 
97237 


24897 
24925 
24953 
24932 
25010 
25038 


18252 
18281 
18 309 
18338 
18367 


36] 15395 


18424 
18452 
18481 
18509 
18538 


18567 


18595 
18624 
18682 
18681 
18710 
18728 


98320 
98315 


98310 


98304 
98299 
93294 


97987 
97981 
97975 
97969 
97963 
97958 


21072 
21701 
21729 
21758 
21786 
21814 


97623 
97617 
976L1 
97604 
97598 
97592 


23373 
2 3401 
23429 
23458 
22486 
23514 


97230 
97223 
97217 
97210 
97203 
97196 


2 5066 
25994 
25122 
25151 
25179 
25207 


98288 
98283 
98277 
98272 
98267 
98261 


98256 


982 50 
98245 
98240 
99234 
9822.9 


97952 
97946 
97940 
97934 
97928 
97922 


21843 
21871 


21899 
21928 
21956 
2198 5 


97585 
97579 
97573 
97566 
97560 
97553 


23542 
23571 
23599 
23627 


97189 
97182 
97176 
97169 
97162 
97155 


25235 
25263 
25291 
25320 
25343 
25370 


97916 
97910 
97905 
97299 
97293 
97887 


22013 
22041 
22070 
22098 
22120 
22155 


97547 
97541 
97534 
97528 
97521 
97515 


97148 
97141 
97134 
97127 
97120 
97113 


25404 
25432 
2 5460 
25488 
25516 


25545 


18767 
8795 
18824 
18852 
18881 
18910 


98223 
98218 
98212 
98207 
93201 


98196 


97881 
97875 
97869 
97863 
97857 
97851 


22183 
22212 
22240 
22268 
22207 
2232's 


97508 
97502 
97496 
97489 
97483 
97476 


97106 
97100 
97093 
97086 
97079 
97072 


25573 
2 5601 
25629 
25057 
25685 
25713 


18938 
18967 
18995 
19024 
100 2 


98190 
98185 
98179 
98174 
98168 


97845 
97839 
97833 
97827 
97821 


22353 


22382 
22410 
22438 
22467 


97470 


97463 
97457 
97450 
97444 


97065 
97058 
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TaBLE XVII. 


Natural Sines. 


100 


* 
8 — 


1 


N. ſine. 


N. col. 


N. line. 


N. col. 


J. line. 


4 


N. col. 


27504 
27592 
27620 
27648 
27676 
27704 
27731 


96126 
96118 


96110 
96102 
96094 
96086 


960 78 


29237 
29265 
29293 
29321 
29348 
29376 
29404 


956 30 
95622 
95613 
95605 
95596 
95583 
95579 


30902 
30929 
30957 
30985 
31012 
31040 
31063 


95106 
95097 
95088 
95079 
95070 
95061 
95052 


; \O OO <2 Sin Þ @ » - © = 


ny =" gay 


2 — 


27759 
27787 
27815 
27843 
27871 
27899 


96070 
96062 
96054 
96046 
96037 
96029 


29432 
29460 
29487 
20515 
29543 
29571 


95571 
95562 
95554 
95545 
95536 
95528 


31095 
31123 
31151 
31178 
31206 
21233 


* ... 


95043 
95033 
95024 
9501 
9500 
94997 


91 


2838318882252 
ms 9 


22 


27927 
27955 
27983 
28011 
28039 
28067 


2809 5 


28123 
28150 
28178 
28206 
28234 


96021 
96013 
96005 
95997 
959089 
95981 


29599 
29626 
29654 
29682 
29710 
29737 


95519 
95511 
95502 
95403 
95435 
95476 


31261 
31289 
31316 
31344 
31372 
31399 


94988 
94979 
94970 
94961 
94952 
94943 


95972 
95964 
95956 
95948 
95940 
95931 


29765 
29793 
29821 
29849 
26876 
29904 


95467 
95459 
95450 
95441 
95433 
95424 


31427 
31454 
31482 
31510 
31537 
31565 


94933 
94924 
94915 
94906 
94897 

94338 


. \S. 
+ + 
ad ws 
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28262 
28290 
28318 
28346 
28374 
28402 


28429 
28457 
2848 5 
28513 
28541 
28569 


28597 
28625 
28652 
28680 
28708 


128736 


| 


95923 
95915 
95907 
95898 
95890 
98882 


95874 


95865 
95857 
95849 
95841 


95332 | 


95824 
95816 
95807 
95799 
95791 
95782 


29932 
29960 
29987 
300 1 5 
30043 
30071 


30098 


30126 
30154 
30182 
30209 
30237 


95415 
95407 
95398 
95389 
95380 
95372 


31593 
31620 
31648 
31675 
31703 
31730 


94878 
94869 
94860 
94851 
94842 
94332 


ad 
Ws 
as 
ws 
a. 
© 
+ 

to 
>] 
+> 


95303 
95354 
95345 
95337 
95328 
95319 


31758 
31786 
31813 
31841 
31868 
31896 


94823 
94814 
94805 
94795 
94786 
94777 


\O 
+ 

td 
AD 
iy 


30265 


30292 | 


30320 
39348 
39376 
30403 


95310 
95301 
95293 
95284 
95275 
95266 


31923 
31951 
31979 
32006 
32034 
32061 


94768 
94758 
94749 
94740 
94730 
94721 


— — 


28764 
28792 
28820 
28847 
23875 
23903 


, 


; 


95774 
95766 
95757 
95749 
95740 
95732 


30431 
304 59 
30486 
30514 
30542 
30570 


95257 
95248 
95240 
95231 
95222 
95213 


32089 
32116 
32144 
32171 
32199 
32227 


94712 
94702 
94693 
94634 
94674 
94665 


28931 
28959 
28987 
29015 


29042 


29098 
Inv 

29154 
29182 
29209 


29070 


95724 
95715 
95707 
95698 
95690 


95681 


95673 
95664 
95656 
95047 
95639 


39597 
30625 
39953 
39680 
30708 


| 39736 


95204 
95195 
95186 
95177 
95168 
95159 


322.54 
32282 
32309 
32337 
32364 
32392 


94656 
94646 
94637 
94627 
94618 


94609 


* WO 


30763 
39791 
30819 
30840 
30874 


N. col. 


N. ſine. 


N. coſ. 


95150 
95142 
95133 
95124 
98115 
N. fine. 


32419 
32447 
32474 
32 502 
32529 


F. coſ 


94599 
94590 
94580 
94571 
94561 


N. fine. 


73 


O 


"T3 


M 


2 


2 It 0 


n 


1 


, 

5 
3 

od 
£5 

— = 
* 


* 


2 


—— 


n 


< * R * 


2. > 


g's — 


— 86 3 


TaBLE XVII. Natural Sines. 


209 


N. col. 


21? 


— — 


N. ſine. 


IN. col. 


220 


230 


N. ſine. 


N. coſ. 


N. ſine. iN, 


Ty © _- 


93969 
93959 
93949 
93939 
93929 
93919 
93909 


35837 
35864 
35891 
35918 
35945 


35973 
36000 


93358 
93348 | 
93337 
93327 
93316 
93306 
93295 


37461 | 
37488 
37515 
37542 
37569 
37595 
37622 


92718 
92707 
92697 
92686 
92675 
92664 
92653 


39073 
39100 
39127 
39153 
39180 
39207 
39234 


| 93599 

93889 
93879 
93869 
93859 
93849 


36027 
36054 
36081 
36108 


36135 
36162 


93285 
93274 
93204 
93253 
93243 
93232 


37649 
37676 
37703 
37730 
37757 
37784 


92642 
92631 
92620 
92609 
92598 
282 


39260 
39287 
39314 
39341 
39367 
39394 


— 


93839 
93829 
93819 
93809 
93799 
93789 


36190 
36217 
36244 
36271 
36298 
36325 


93222 


93211 
93201 


. 93190 


93180 
93169 


37811 
37838 
37865 
37392 
37919 
37946 


92576 
92565 
92554 
92543 

2532 
92521 


39421 
39443 
39474 
39501 
39528 
39555 


93779 
93769 
93759 
93748 
93738 
93728 


36352 
36379 
36406 
36434 
36461 
36488 


93159 
93148 
93137 
93127 
93116 
93106 


37973 
37999 
38026 
35053 
38080 
38107 


92510 
92499 
92488 
92477 
92466 
92455 


39581 
39608 


39635 
39661 


39688 
32215 


93718 
93708 
93698 
93688 
93677 
93667 


36515 
36542 
36569 
36596 
36623 
36650 


93095 
93084 
93074 
93063 
93052 
93042 


38134 
38161 
33188 
38215 
38241 
38268 


92444 
92432 
92421 
92410 
92399 
924388 


39741 
39768 
39795 
39822 
39848 
39875 


— — 


93657 
93647 
93637 
93626 
93616 
93606 


36677 
36704 
36731 
36755 
36785 
36812 


93931 
93020 
9300 
92999 
92988 
92978 


38295 
38322 
38340 
38376 
38403 
38430 


92377 
92366 
92355 
92343 
92332 
92321 


39902 
39928 
39955 
39982 
4000 

40035 


93596 
93585 
93575 
93565 
93555 
93544 


36839 
36867 


36894 
36921 
36948 
36975 


92967 
92956 
92945 
92935 
92924 
92913 


38456 
38483 
33510 
38537 
33564 
38591 


92310 
92299 
92287 
92276 
92265 
92254 


40062 
40088 
gorrs 
40141 
40168 
2195 


93534 
| 93524 

93514 
93503 
93493 
92483 


37002 
37029 
37056 
37083 
37110 
37137 


92902 
92892 
92881 
92870 
928 59 
92840 


38617 
38644 
38671 
28698 
33725 
38752 


92243 
92231 
92220 
92209 
92198 
92186 


40221 
40248 
40275 
40301 
40328 
40355 


93472 
93462 
93452 
93441 
93431 
93420 


37164 
37191 
37218 
37245 
37272 
37299 


92838 
92827 
92816 
92805 
92794 
92784 


38778 
38805 
38832 
38859 
38886 
38912 


92175 
92164 
92152 
92141 
92130 
92119 


40381 
40408 
40434 
40461 
40488 
40514 


93410 
93400 
93389 
93379 
93358 


37326 
37353 
37359 
37407 
37434 


92773 
92762 
92751 
92740 
92729 


38939 
38966 


38993 
39020 


39046 


92107 
92096 
9208 5 
92073 
92062 


N. fine. 
69? 


N. coſ. 


N. ſine. 
— 


N. coſ. 


N, ſine. 


67? 


SO Do. 4 ta@a 3t._ _——. Dy 


rr 


12 lden e 


* 
— 


11 


TABLE XVII. Natural Sines. 


29? 230 
N. cof. |N fine. IN. cof. N. fine. 


r . Lt — 


89879 
89867 
89854 
89841 
89828 
89816 
89803 
89790 
89777 
39764 
89752 
89739 
89726 


45399 
45425 
45451 
45477 
45503 
45529 
45554 


89101 
89087 
89074 
89061 
89048 
89035 
89021 


45947 
46973 
45999 
47024 
47050 
47076 
47101 


45580 
45606 
45632 
45658 
45534 
45710 


89008 
88995 
88981 
88968 


88955 
88942 


47127 
4715 
4717 
47204 
47229 
47255 


89713 
89700 
89687 
89674 
89662 
89649 


45736 
45762 
45787 
45813 
45839 
45865 


88928 
88915 
88902 
88888 
88875 
88862 


47281 
47306 
47333 
47358 
47383 
47409 


89636 
89623 
89610 
89597 
89584 
89571 


45391 
45917 
45942 
45968 


45994 
46020 


88848 
88835 
88822 
88808 
88795 
88782 


47434 
47460 
47486 
47511 


47562 


47537 | 8 


89558 
89 545 
89532 
89519 
89 506 
89493 


46046 
46072 
46097 
46123 
46149 
46175 


$8768 
88755 
88741 
88728 
88715 
88701 


47588 
47614 
47639 
47665 
47690 
47716 


89480 
89467 
89454 
89441 
89428 
89415 


46201 
46226 
46252 
46278 
46304 
46330 


88688 
88674 
88661 
88647 
88634 
88620 


47741 
47767 
47793 
47818 
4784 
47869 


89402 
89389 
89376 
89363 
89350 
89337 


46355 
46381 
46407 
40433 
4645 

46454 


88607 


88593 
88580 
83566 
88553 
88539 


47895 
47920 
47946 
47971 


47997 
48022 


$9324 
89311 
89298 
89285 
89272 
89259 


46510 
46536 
46561 
45587 
46613 
46639 


88526 
88512 
$8499 
8848 5 
88472 
88458 


48048 
22 

099 
48124 
48150 
43175 


89245 
89232 
89219 
89206 
89193 
89189 


46664 
46690 
46716 
46742 
46767 
46793 


88445 
88431 
88417 
88404 
88390 
88377 


48201 
48226 
48252 
48277 
48303 
43328 


891497 
— 
89140 
89127 


89114 


J. fine. 


40819 
46344 
46870 
46396 


N. col. 


46921 


88363 
88349 
88336 
88322 
88 308 


NN. fine. 


45354 
45379 
43405 
48430 
48456 


N. co. 
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TABLE XVII. 


Natural Sines. 


© cowl oaumdeh w pv w 1 


| 


30 


8 ; | 


322 


330 


= 
— 


MIN. fine. 


| soo 
30025 
ooo 
50076 
50101 
50126 
8015 r 


IN. col. 


IN. coſ. N. ſine. 


85727 
85702 
85687 
85672 
85657 
85642 
85627 


52992 
53017 
53041 
53066 
33991 
83115 
53140 


_Y 


N. coſ. 


54805 
84789 
84774 
84759 
84743 
84728 
84712 


N. fine. 


N. 


54454 | 83867 


54488 
54513 
54537 
54561 


54586 
54610 


50176 
50201 
50227 
10 502 52 
11} $0277 
12} $0302 


85612 
$5597 
85582 
$5567 
$5551 
$5536 


53164 
53189 
83214 
53238 
53263 
53288 


131 50327 
114 58352 


15 50377 
160 50403 
171 50428 
50453 


— 


85521 
85 506 
85491 
85476 
85461 
85446 


53312 
53337 
53361 
53386 
53411 
53435 


84697 
84681 
84666 
846 50 


54635 
54659 
54633 
54708 
54732 
54756 


54781 
54805 
54529 
5485 
5487 
54902 


191 50478 
20} 50503 
21] 50528 
22] 38553 
33] 50578 
24] 50503 


— * 


85431 
85416 
85401 
35385 
$5370 
85255 


1 


53460 
53434 


53509 


53534 
55835 
5255? 


54927 
54951 
54975 
54999 
55024 
55048 


$25] 50628 | 


26] 50654 
27} 50679 
50704 
29] 50729 


to 
2 


zo] 50754 


| $5340 
85325 
$5310 
$5294 
85279 
85264 


53007 
53632 
53080 
53681 
53705 
53770 


22 
— 


$0779 


33 50529 
34] 50854 
35] 50879 
50904 


— 
— 


32] 50804 


85249 
85234 
85218 
8520 

35188 
85173 


53754 
53779 
53804 
53828 
53853 
$3877 


37] 50929 
38} 509 54 
39] 50979 
400 5100 
51029 


wy 


$42[_51954 


$5157 
85142 
85127 
85112 
85096 
85081 


53902 
53926 
53951 
53975 
54000 


54024 | 


51079 


_ 
= 


44} 51104 | 


51129 
$1154 
$1179 
51204 


+ 
_ 


85066 
85051 
85035 
85020 
$5005 
34939 


54049 
$4073 
54097 
54122 
54146 
$4171 


$5072 
55097 
55121 
55145 
55169 


$5194 


55218 
$5242 
55266 
$5291 
58315 


| $5339 | 8 
55363 


55388 
55412 
55436 
55460 
$5454 


$5509 
$5533 
55557 
$5581 
55605 


$5630 


49] 51229 
51254 
51279 
52] 51304 
53] 51329 


wu 
2 


84974 
84959 
$4943 
84928 
$4913 
84397 


54195 


54220 
54244 
54269 


54293 


54317 


$5654 


55678 


55702 
55726 
55750 
55775 


L384 


551 $1379 


56 51404 
57] 51429 
58 51454 
591 51479 


84882 
84866 
84851 
84336 
84820 


54342 
54366 
54291 
54415 
54440 


55799 
55823 
55847 
55871 
5589 5 


MIN. coſ. 


64 


. IN. ſine. N. coſ. 


N. cof. 


r rays - 


89 ] 


TABLE XVII. Natural Sines. 


35 2 1 33" 39” * 
MIN. Sine. N. coſ. N. fine. N. coſ.] N. live. N. coſ. N. line. N. coſ. N fine, N. cot. f v 
57358 | 81915 | 58779 | 80902 | 60181 | 79864 | 61566 [78801 | 62932 | 77715 foo 
1 57381 | 81899 | 58802 | 8o885 | 60205 | 79846 | 61589 | 73783 | 62955 | 77696 [59 
57405 | $1882 | 58826 | 808457 | 60228 | 79829 | 61612 | 78765 | 62977 | 77678 [38 
3] 57429 _— 58849 | 8oRgo | 60251 | 79811 | 61635 | 78747 | 63000 | 77660 57 
57453 | 81848 | 58873 — 60274 | 79792 | 61658 | 78729 | 63022 | 77641 j56 
57477 | $1832 | 53896 | So816 | 60298 | 79776 | 61681 | 78711 | 63045 | 77623 155 
57501 | 81815 | 58920 | 80799 | 60321 | 79758 | 61704 | 73693 | 63068 | 77605 |; 
57534 81798 | 58943 | 80782 | 60344 | 79741 | 61726 | 73676 | 63090 | 77556 [33 
57543 | 81781 | 58967 | 80765 | 60367 | 79723 | 61749 | 73655 | 63113 | 7756S j32 
$7572 | 81765 |} 58990 | 807 60390 79706 61772 78640 | 63135 | 77550 J; 
$7596 | $1748 } 59014 | 80730 | 60414 | 79688 61795 | 78622 | 63158 | 77531 j50 
57619 | 81731 | 59037 | 80713 | 60437 | 79671 | 61818 | 78604 | 63180 | 77513 [49 
57643 | $1714 | 59061 | 80696 | 60460 | 79653 | 61841 | 78586 | 63203 | 77494 [45 
57667 | 81698 | 59084 | 80679 | 6-483 | 79635 | 61864 | 78563 | 63225 | 77476 [47 
57691 | 81681 | 59107 | 80662 | 60506 | 79618 | 61887 | 73550 63248 77458 46 
$7715 | 81664 | 59131 | 80644 | 60529 79600 | 61909 | 75332 | 63271 | 77439 [45 
$7738 | 81647 | 59154 | 80627 | 60553 | 79583 | 61932 | 75514 | $3293 | 77421 [44 
57762 | 81631 | 59198 | $0610 | 60576 | 79565 | 61955 | 78496 | 63316 | 77402 143 
57786 | 81614 | 59201 | 80593 | 60599 | 79547 | 61978 | 73478 | 63338 } 77544 142 
57809 | 81597 | 59225 | $0576 | 60622 | 79530 | 62001 | 78460 | 63361 | 77366 |p1 
573833 | 81580 | 59248 | 80558 | 60645 | 79512 | 62024 } 78442 | 63383 |} 77347 [40 
57357 $1563 | 59272 | $0541 | 60668 | 79494 | 62046 | 78424 | 63406 39 
57881 | $1546 | 59295 | $5524 | 60691 J 79477 | 62069 38 
3] 57904 | 81530 | 59318 | 80507 | 60714 | 79459 | 62092 37 
57928 | $1513 | 59342 | 80489 | 60738 | 79441 | 62115 36 
57952 | 81496 | 59365 | 8c472 | 60761 | 79424 | 62138 35 
57976 | $1479 | 59389 | 80455 | 60784 | 79406 | 62160 34 
57999 | 81462 | 59412 | 80438 | 60807 | 79388 | 62183 33 
58023 91445 59435 | 80420 | 60830 | 79371 | 62206 32 
58047 | 8142 59459 80403 608 5379353 | 62229 31 
58070 | 81412 | 59482 | 80336 | 60876 | 79325 | 62251 30 
58094 | 81395 | 59506 80368 | 60899 | 79318 | 62274 29 
$8118 | $1378 | 59529 | $0351 | 60922 | 79300 | 62297 28 
58141 | 81361 | 59552 | $0334 | 60945 | 79282 | 62320 27 
58165 | 81344 | 59576 | $0316 | 60968 | 79264 | 62342 26 
58189 | 81327 | 59599 | 80299 | 60991 | 79247 | 62365 25 
58212 | $1310 | 59622 | $0282 | 61015 | 79229 | 62388 2 
58236 | 81293 | 59646 | 80264 | 61038 | 79211 | 62411 23 
58260 | $1276 | 59669 | $0247 | 63061 | 79193 | 62433 22 
58283 | $1259 | 59693 | $0230 | 6ro84 | 79176 | 62456 21 
58307 | 81242 | 59716 | 80212 | 61107 | 79158 | 62479 20 
58330 | $1225 | 59739 | 80195 | 61130 |' 79140 | 62502 19 
58354 | 81208 | 59763 | 80178 | 61153 | 79122 | 62524 18 
58378 | 81191 | 59786 | $0160 | 61176 | 79105 | 62547 7 
58401 | 81174 | 59809 | 80143 | 61199 | 79087 | 62570 os 
58425 | $1157 | 59832 [80125 | 61222 | 79269 | 62592 15 
58449 81140] 59856 Zoch 61245 | 79051 | 62615 14 
58472 | $1123 | 59879 80091 | 61268 | 79033 | 62638 13 
$8496 [81106 $0073 | 61291 [790156 | 62660 12 
80056 | 61314 | 75998 | 62683 11 

80038 | 61337 [78980 | 62706 to 

$0021 | 61360 | 78962 | 62728 9 

80003 | 61383 | 78944 | 62751 8 

79986 | 61406 | 78926 | 62774 7 

79968 | 61429 | 78908 | 62796 6 

79951 | 61451 | 73891 | 62819 5 
79934 | 61474 | 75373 | 62842 4 
79916 | 61497 | 73855 | 62864 3 
79899 | 61520 | 78837 | 62887 2 

79881 | 61543 | 73819 | 62909 ' 
IN. fine. N. cot IN. ſine [N. cof.[N. fine, 2 co. IN. fine, IM 
63? $2” | 19 50 
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TABLE 
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XVII. Natural Sines. 


se 


40? 


41 


42” 


MIN. fine. N. coſ 


J. fine | 


N. col. 


N. ſine. 


N. coſ. N. fine. 


43” 
N. 


col. 


64279 
64301 
64323 
64346 
64368 
64390 
64412 


76604 
76586 
76567 
76548 
76530 


76511 


76492 


65606 
65628 
65650 
65672 
65694 
65716 
65735 


75471 
75452 
75433 
75414 
75395 
75375 
75356 


66913 
66935 
66956 
66978 
66999 
67021 
67042 


74314 


* 74295 


74276 
74256 
74237 
74217 
74.198 


68200 
68221 
63242 
63264 
68285 
68306 
68327 


73135 
73116 
73096 
73076 
73056 
73036 
73016 


* — SS t — 21 


64435 


64457 
64479 
64501 
64524 
64546 


76473 
76455 
76436 
76417 
76398 
76280 


65759 
65781 
65803 
65825 
65847 
65869 


75337 
75318 
75299 
75280 
75261 
75241 


67064 
67086 
67107 
67129 
67151 
67172 


74178 
74159 
74139 
74120 
74100 
74080 


68349 
68370 
68391 
68412 
68433 
68455 


72996 
72976 
72957 
72937 


72217 
72897. 


64568 
64590 


64612 


64635 
64657 
64679 


76361 
76342 
76323 
76304 


76286 - 


76267 


65891 
65913 
65935 
65956 
65978 


66000 


75222 
75203 
75184 
75165 
75146 
75126 


67194- 


67215 


74061 
74041 
74022 
74002 
73933 
73963 


68476 
68497 
68518 
68539 
68561 
68582 


72877 
72857 
72837 
72817 
72797 
72777 


to k 
, SS WW > 


64701 
64723 


76248 
76229 
76210 
76192 
76173 
76154 


656022 
66044 
66066 
66088 
66109 
66131 


75107 
75088 
75069 
75050 
75030 
7501 


73944 
73924 
73904 
73885 
73865 
73846 


68603 
68624 
68645 
68666 
63688 
63709 


72757 
72737 
72717 
72697 
72677 
72657 


76135 


76116 
76097 
76078 
76059 
76041 


66153 
66175 
66197 
66218 
66240 
66262 


74992 
74973 
74953 
74934 
74915 
74856 


73826 


73806" 


73787 
73767 
73747 
73728 


68730 
68751 
68772 
68793 
68814 
68835 


72637 
72617 
72597 


72577 


72557 
72.537 


UW) WW wo 
lad IS =» 


34 


76022 


76003 


75984 
75965 
75946 
75927 


66284 


66306 
66327 
66349 
66371 
66393 


74576 
74857 
74838 
74313 
74799 
74780 


73708 
7368 
73669 


73649 


73629 
73610 


68857 


68878 
68899 
68920 
68941 
68962 


72517 
72497 
72477 
72457 
72437 
72417 


75908 
75889 
25870 
75851 
75832 
75813 


66414 
66436 
66458 
66480 
66 501 
66523 


74760 
74741 
74722 
74703 
74683 
74664 


73590 
73579 
73551 
73531 
73511 
73491 


68933 
69004 
6902 5 
69046 
69067 
69088 


72397 
72377 
72357 
72337 
72317 
72297 


75794 
75775 
75756 
75738 
75719 
75699 


66545 
66566 
66588 
66610 
66632 
66653 


74044 
74625 
74606 
74586 
74567 
745483 


73472 
73452 
73432 
73412 
73393 


73373 


69109 
69130 
69151 
69172 
69193 
69214 


72277 
72257 
72236 
72216 
72196 
72176 


| 75680 


75661 
75642 
75623 
75604 


75585 
| 75566 


15547 
78528 
75509 
75497 


66675 
66697 
66718 
66740 
66762 
66783 


74528 
74509 
74489 
74470 
74451 
74421 


73353 
73333 
73314 
73294 
73274 
73254 


69235 
69256 
69277 
69298 
69319 
69340 


72156 
72136 
72116 
72095 
72075 
72055 


66805 
66827 
66848 
66870 
66391 


74412 
74392 
74373 
74353 
74334 


73234 
73215 
73195 
73175 
23158 


69361 
69382 
69403 
69424 
69445 


72035 
72015 
71995 
71974 
71954 


N. ſine. 


N. co 


N. ſine. 


N. fine. 
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LO GARITHu MS Oo NUMBERS 


TaBLE XVIII. Logarithms of Numbers. 


— 


Log, 1,00000——200000, , 


E 
* ts wo > 


\ 


N. | Log. |.N. | Log. | N. | Log. N. Log. | N. | Log, 
1 {| 0,00000 | 21 1532222 41 1,61278 61 I,78533 81 1590849 
2 | 0,30103 | 22 | t, 34242 | 42 | 1,62325 62 [1,7923982 [191381 
3 | 04772 | 23 | 1,36173 | 43 | 163347 | 63 | 179934 | 83 | 191908 
4 | 0,60206 | 24 | 1,38021 | 44 | 164345 | 64 | 1,80618 | 84 | 1,92428 
5 | 0,69899 | 25 | 1939794 | 45 | 1,65321 | 65 | 1,81291 | 85 [192942 
6 | 0,77815 | 26 | 1941497 | 46 | 1,66276 | 66 1,8954 36 | 1,93450 
7 | 0,84510 | 27 | 1,43136 | 47 | 1,67210 | 67 | 1,82607 | 87 | 1,93952 
8 | 0,90309 | 28 | 1,44716 | 48 | 1,68124 | 68 13238. 88 | 1,94448 
9 | 0,95424 | 29 | 1,46240 | 49 | 1,69020 | 69 | 1,83885 | 89 | 1,94939 
10 | t,o0000 30 1,4771250 | 1,69897 | 70 | I,B45io | go | 1,95424 
I,0413 31 | 1,49136 | 51 | 1970757 | 71 | 1,85126 | gi | 1,95904 
150791 32 1,5015] 52 [1,7160] 72 | 1,85733 | 92 1,9637 
1,11394 | 33 | t,51851 | 53 | 1972428 | 73 [1,8633232 93. | 1,96 
114613 34 | 1553148 | 54 | 1973239 | 74 | 1256923 | 94 97313 
1, 17609 | 35 | 154497 | 55 | 1974936 L 75 | 187506 | 95 1222222 
1,20412 | 36 1, 55630] 56 | 1,74819 | 76 | 1,38081 96 | 1,98227 
1923045 | 37 | 1,56820 | 57 | 1,75587 | 77 | 1:38649 | g7 | 198677 
1925527 | 38 | 1,57978 | 58 | 176343 |. 78 | 189209 98 | 1,99123 
| 1527875 | 39 | 1359106 9 | 1,77085 | 79 | 1,89763 } 99 | 1,99564 
I,zo0103 | 40 I , 60206 0 17 80 15 0309 | 100 | 2,0c000 
M 2 
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TaBLE XVIII. 


Logarithms of Numbers. 


N 11600. 


Log. oõ,,m etz. 


O0 


2 


6 


©0000 
00432 
oo 8 
01284 
01703 
02119 
02531 
02938 
03342 
03743 


00043 
00475 


00903 


01326 
01745 
02160 
02572 
02979 
03383 
03782 


00087 
00518 
00945 
01358 
01787 
02202 
02612 
o 3019 
03423 
03822 


00260 
oob8g 
ortrs 
01536 
01953 
02 366 
02776 
03181 
03583 
03981 


7 


007 

011 

01578 
891995 
02407 
02816 
03222 
03623 
04021 


ones 
7 


—c— 


8 


2 


00346 
00775 


| 01199 


01620 
02036 
02449 
02857 
03262 
03663 
04060 


00389 
008 1 7 
01242 
01662 
02078 
02490 
02898 


| 03302 


03703 
04100 


©4139 
04532 
04922 
05308 
05690 
06070 
06446 
06819 
07188 
07555 


—— 


04179 
04571 
04961 
05346 
05729 
06108 
06483 
68 56 
07225 
07591 


04218 
04610 
04999 
05335 
05767 
06145 
06521 
06893 
07262 
07628 


— 


04376 
04 766 
95154 
05538 
05918 
06296 


E 


05192 
05576 
05956 
06333 
06707 
07078 
07445 
07809 


wm 


04454 
04544 
06231 
05614 
05994 
06371 
06744 
07115 
07482 
07846 


| 


| 


— 


139 


ll 


07918 
08279 
08636 
o89g1 
09342 
09691 
— 
10380 
10721 


11059 


07954. 
08314 


08672 
09026 
09377 
09726 
10072 
10415 
10755 
11093 


| 


- 


07990 
083 50 
08707 
09061 
09412 
09760 
10106 
10449 
10789 
11126 


08171 


as 
08889 


09237 
09587 
09934 
10278 
0619 
tog 8 
11294 


| 


o8207 
8 565 
o8920 
09272 
09621 
09968 
10312 
10653 
10992 
11327 


94493 
04853 
05269 
05652 
06032 
o6408 
06781 
07151 
07518 
C7882 


08243 
08600 
08955 
09397 
09656 
10003 
r0346 
10687 
1102 5 
11361 


11394 
11727 
12057 


12385 


12710 
13033 
13354 
13672 
13988 
14301 


11428 
11760 
12090 
12418 
12743 
13066 
13386 
13704 
14019 


14333 


an 


11461 


11793 
12123 


12450 


12775 


13098 
13418 
13735 
14061 
14364 


141 
142 
143 


145 
146 
147 
145 
149 
50 
151 
152 


154 
155 


1527 
188 


159 


14613 
14922 
15229 
15534 
15836 
16137 
16435 
16732 
17026 


| 17319 


14644 
14953 
15259 
15564 
15866 
16167 
16465 
16761 
17056 
17345 


14675 
14953 
I 5290 
15594 
15897 
16197 
16495 
16791 
1708 5 
17377 


— 4 


— 


11628 
11959 
12287 
12613 
12937 
132 58 
13577 


13893 
14208 


14829 


15137 


5442 
51. 
15047 
16346 


14520 


— 


1693 
17231 


17522 


11661 
11992 
12320 
12646 
12969 
13290 
13609 
13925 
14239 


14860 
15168 
15473 
15776 
16077 
16376 


14551 


| 


N 


16673 


16967 
17260 
17551 


11694 
12024 


12352 
12678 
13001 
13322 
13640 
13956 
14270 
14582 
14891 
15198 
15503 
I 5806 
16107 
16406 
16702 
19237 
17289 
17580 


760 
17898 
18184 
18469 
18752 


17638 


| 17926 


18213 
18498 
18780 
19051 
19340 
19618 
19893 
20167 


I 
WI — 


17667 
17955 
18241 
18526 
18808 
19089 
19368 
19645 
19921 


20194 


2 


17811 
t8099 
18384 


18667 


18949 
19229 
19507 
19783 
20058 
20330 


7 


— 


17840 
18127 
18412 
18696 
18977 
19257 
£9835 
19811 
2008 


8 


4 


20358 ] 
— 


17869 
18156 
18441 
18724 
19005 
19285 
19562 
19838 
20112 


20385 
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TABLE XVIII. Logarithms of Numbers. 


No 1609-——2200. 


Log. 20412———=34242- 


„ WW 


N 


O 


| 


14 


| 


ö 


6 


2 


7 


9 


2 


100 
161 
162 
163 
164 
16 

168 
167 
168 


20412 
20683 
20951 
21219 
21484 
21748 
22011 
22272 


2278s 


20439 
20710 
20978 
21245 
21511 
21775 
22037 
22298 
22557 
22814 


20575 
20844 
21112 
21378 
21643 
21906 
22167 
22427 
22686 


22943 


20602 
20871 
21139 


21405 
21669 


21932 
22194 


22453 
22712 


22968 


20629 
20898 
21165 
21431 
21696 
21958 
22220 
22479 
22737 
22994 


20656 
20925 
21192 
21458 
21722 
21985 
22246 
22505 
22763 
2Jorg 


23045 
23300 
23553 
23805 
24055 
24304 
24551 
24797 
2.5042 
2c285 


23070 
2332 
2357 
23830 
24080 
24329 
24576 
24822 
25066 
25310 


23198 
23452 
23704 
23955 
24204 
24452 
24699 
24944 
25188 
25431 


23223 
23477 
23729 
23980 
2429 
24477 
24724 
24969 
25212 
25455 


23249 
23502 
23754 
24005 
24254 
24502 
24748 
24993 
25237 
25479 


23274 
23528 
23779 
24030 
24279 
24527 
24773 
25018 
2526 
25503 


25527 
25768 
26007 
26245 
26482 
26717 
26951 
27184 
27416 
27646 


25351 
25792 
26031 
26269 
26505 
26741 
26975 
27207 


27439 
27669 


ih 


25672 
25912 
26150 
26387 
26623 


26358 


27091 
27323 
27554 
27784 


25690 
25935 
26174 
26411 
26647 
2688r 


27114 


27346 | 


27577 
27807 


25720 


2595 
2619 


26435 
26670 
2690 

2713 

27370 
27600 
27330 


25744 
25983 
26221 
26458 
26694 
26928 
27161 
27393 
27623 
27852 


27875 
28103 
28330 
28556 
28780 
29003 
29226 


29447 
29667 


29885 


27898 
23126 
28353 
pgs 
28803 
29026 
29248 


6 
29688 


29907 


— 


28012 
28240 
28466 
28691 
28914 
29137 


29358 


2347 


28488 
28713 
28937 
29159 
29330 
29601 
29820 
30038 


n 


28058 
28285 
28511 
28735 


| 23929 
1 


291 


| 
| 


29403 | 
29623 


2984 


2 
30060 


30103 
30320 
30535 
39750 


30963 


31175 
31387 
31597 
31806 
32015 


39255 


30471 
30685 


30899 
31112 


31323 


31534 


31744 


22230 


321 


30276 
30492 
30707 
30920 


131133 


31345 
31555 
31765 
31973 
32181 


28081 


28307 
28533 
an” 
28981 
29203 
29425 
29645 
29863 
3008 
30298 
30514 
30728 


30942 


31154 
31366 
31576 
31785 
31994 
32201 


32122 
32428 
12929 
3283 

33041 
33244 
33445 


1 33646 


33846 
34044 


32366 
32572 
32777 
32980 
33153 
33335 


33536 
33786 


33935 


34183 


32387 
32593 


32797 


33001 
33203 
33405 
33606 
33806 
34005 
34203 


O 


— 


7 


8 


32408 
32613 
32318 
33021 


33224 


33425, 


33626 
33826 
34025 
24222 
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TaBLE XVIII. 


f-os..]- 


Lg 
N 2200————:800. 


Logarithms of Numbers, 


Log. 34242——44716. 


lh 


O 


8 


6 q 


| 


7 


| 


9 


34242 


34439 
34635 
34830 
35025 
35218 
35411 
35603 
35793 
35984 


34262 
34459 
34655 
348 50 
35044 
35238 
35430 
35622 
35813 
36003 


34341 
34537 
34733 
34928 
35122 
35315 
35507 
35693 
35889 
36078 


34361 


34557 
34753 
34947 
35141 
35334 
35526 
35717 
35908 
36097 


34380 
34577 
34772 
34967 
35160 
35353 
35545 


35736 


35927 
36116 


34400 
34596 


34420 
34616 


| 34811 


35005 
35199 
35392 
35533 
35774 
35965 
36154 


»„—— 


36173 


36361 
36549 
36736 
36922 
37107 
37291 
3747 

3765 

37840 


36192 
36380 
36 568 
36754 
36940 
37125 
37310 
37493 
37676 
37858 


_— 


26267 
36455 
36642 
36829 
37014 
37199 
37383 
27566 
37749 
37931 


36286 
36474 
36661 
36847 
37033 
37218 
37401 
37585 
37767 
37949 


36305 
36493 
36680 
36866 
37051 
37236 
37420 
37603 
37785 
37967 


36342 
36530 
36717 
36903 
37088 
37273 
37457 
37639 
37822 
38003 


34 


þ 


þ 


| 


38c21 
38202 
38382 


38561 


38739 
38917 
39094 
39270 
39445 
39620 


38039 
38220 
38399 
38578 


38757 


28934 
39111 
39287 
39463 
39637 


38112 
38292 
38471 
386 50 
38828 
39005 
39182 
39358 
39533 
39707 


18130 
338310 
30499 
3866 
38846 
39023 
39199 
39375 
3955007 
32724 


33148 
38328 
38507 
38686 
38863 


38184 
38364 


38543 


38721 
33399 
39076 
39252 
39428 
39602 
39777 


39794 
39967 
40140 
40312 
40483 
4⁶54 
40824 
40993 
41162 
41330 


39881 


40054 
40226 
40398 
40569 
40739 
40909 
41078 
41246 
41414 


39898 
40071 
40243 
40415 
40586 
40756 
40926 
41095 
41263 
41430 


39950 
40123 
40295 
40466 
40637 
40307 
40976 
41145 
41313 
41481 


41497 
41664 
41830 
41996 
42160 
4232 

42488 
42651 
42813 
42975 


41581 
41747 
41913 
42078 
42243 
42406 
42570 
42732 
42394 
43256 


41597 
41764 
41929 
42095 
42259 
42423 
42586 
42749 
42911 
43072 


41647 
41314 
41979 
42144 
42.308 
42472 
42635 
42797 
42959 
43120 


43136 
43297 
43457 
43616 
43775 
43933 
44091 
44248 
44404 
44569 


— 


43217 
43377 
43537 
43696 
43854 
44012 
44170 
44326 
444 


43233 
43393 
43553 
43712 
43870 
44028 
44185 
44342 
44498 
445 54. 


43281 


43441 
43600 
43759 
43917 
44075 
442 32 
44389 
44545 
44700 


0 


8 
44878 
5 


6 


9 
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TaBLE XVIII. 


] 


Logarithms of Numbers. 


No 2800——— 3400. 


Log: 447 16——$3148. 


a 
— 


N- 


O 


2 


6 L 


2 


2 


44716 
44871 
45025 
45179 
45332 
45484 
45037 
45788 
45939 
46090 


44731 
44886 


45040 


45194 
45347 
45500 
45652 
45803 
45954 
46105 


44747 
44902 
45056 
45209 
45362 
45515 
45667 
45818 
45969 
46120 


44809 
44963 
45117 
45271 | 
45423 
45576 

45728 

45879 
46030 
46180 


tt. 


44324 
44979 
457133 
45286 
45439 
45591 
45743 
45894 
46045 
46195 


44355 


| 45070 


45163 
45317 
45459 
45 21 
45773 
45924 


46075 
46225 


46240 
46389 


| 46538 


46687 
46835 
46982 
47129 
47276 
47422 
47567 


46255 
46404 
46553 
46702 
46850 
46997 
47144 
47290 
47436 
47582 


46270 
46419 
46568 
46716 
47012 
47159 
47305 
47451 
47596 


46330 
45479 | 
46627 
46776. 
46923 | 


47070 | 


47217 
47363 
47509 
47654 


46345 
46494 | 
46642 


46374 


146523 
| 46672 
46820 


46967 
47114 
47261 
47497 
47553 


42528 


47712 
47857 
48001 
43144 
48287 
43430 
43572 
48714 
48855 
48996 


47727 
47871 
48015 
43159 
48302 
48444 
48 586 
48728 
48869 
49910 


48373 


47799 


47943 
48087 
48230 


48515 
48657 
28799 
48940 

49080 


+ 
0 
* 

+ 
— 


49136 
49276 
49415 
49554 
49693 
49831 
49969 
50 106 
50243 
50379 


49150 
49290 
49429 
49568 
49707 
49845 
49932 
50120 
502 56 
50393 


—_—_ 


150325 


49220 
4936 
49499 
49638 
49776 
49914 
50081 
50188 


50461 


50474 ] 


50515 
50651 
86 


| 507 


$0920 
510 

57188 
51322 
51455 
51587 
51720 


* * 
50664 
50799 
$0934 
51068 
51202 
21238 
5146 

51601 
$1733 


50596 
50732 
50866 
51001 
5113 

5126 

51402 
$1534 
51667 


$1799 


yoouny 
50745 


50880 


51014 
51148 
51282 
51415 
51848 
51680 
51812 


% . _—_ — 4 
. 8 n 
- — . "x" 


51851 
51983 
52114 
52244 
52375 
52504 
52634 
52763 
52892 
$3020 


51865 
51996 
$2127 
$2257 
52388 


51930 
52061 
52192 
52323 
52453 
52582 
$2711 
52840 
52969 
53997 


52205 


51943 
52075 


52336 
52466 
52595 
52724 
52853 
52982 
53110 


O 


6 


7 


S 1 
n * - 
— . ¶n— 'Y _ * 


02", 408 
oe 


* 


EL 


OY 


TIE 


— % 
. PR 
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TaBLE XVIII. Logarithms of Numbers. 


Log. 53 148——60206 . 


—_— 


” CEE 


6 4 


* 


33224 
53352 
53479 
53605 
$3732 
53857 
53983 
54108 
$4233 
54357 


7 


8— — 
$3237 


53364 
53491 
53618 
53744 
53870 
53995 
54120 
54245 
54370 


8 


” 


9 


$3250 
$3377 
53504 
53631 
53757 
53882 
54008 
5413 
542 
54382 


53263 
53390 
$3517 
53643 
53769 
5389 5 
54020 
54145 
54270 
54394 


54481 
54505 
5472 

54551 
54974 
55096 
55218 
55340 
55461 
55882 


54494 
54617 
54741 
54864 
54986 
55108 
55230 
55352 
55473 
55594 


54506 
54630 
54753 
54876 
54998 
55121 


55242 


55364 
55485 


' 55606 


54518 
54642 
54705 
5488 

55011 
$5133 
55255 
55376 


55497 
55618 


$5703 
55823 
55943 
56062 
56182 


56301 


56419 
56538 
56656 
56773 


55715 
55835 
55955 
56074 
56194 
56312 
56431 
56549 
56667 
56785 


55727 
55847 
$5967 
56086 
56205 
56324 
56443 
56561 
56679 
56797 


55739 


55859 
55979 
56298 
56217 
56336 
56455 
56573 
56691 
56808 


56891 


57008 
57124 
57241 
57357 
57473 
57588 
57703 
57818 
$7933 


56902 
57019 
57136 
$7252 
57368 
57484 
57600 
$7715 
57830 
57944 


— — 


56914 
57031 
57148 
57264 
57380 
57496 
57611 
57726 
57841 
57955 


56926 
57043 
57159 
57276 
57392 
57507 
57623 
57738 
57852 
57967 


—_— 


58047 
58161 
58274 
58388 
58501 
58614 
58726 
58838 
58950 
59062 


58058 
53172 
58286 
58399 
58512 
58625 
58737 
58850 
58961 
$9073 


—_ 4 


58070 
58184 


58297 


58410 
58524 
58636 
58749 
58861 
58973 
59084 


58081 
58195 
58309 
58422 
58535 
58647 
58760 
58872 
58984 
59995 


$9173 
59284 
59395 
59506 
59616 
59726 
59835 
59945 
600 54 
60162 


59184 
59295 
59406 
59517 
59527 
59737 
59846 
59956 
6006 5 
60173 


59195 
59306 
59417 
59528 
59638 
59748 
59857 
59966 
60076 


60184 


59207 
59318 
59428 
39539 
59649 
59759 
59868 

977 
85386 
60195 


6 


7 


A 


ö „ . 


F FF ax v7. 
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TABLE XVIIL. 


Logarithms of Numbers. 


n 


Log. 602 0666276. 


6 


7 


8 


60271 
60379 
60487 


60595 


60703 
608 10 
60917 
61023 
61130 
61236 


60282 
60390 
60498 
60606 


60713 


60821 
60927 
61034 


61140 


61247 


50293 
60401 


60509 
60617 
60724 
60831 


60938 


61045 


61151 


61257 


9 


60304 
60412 


60520 
60627 
60735 
60842 
60949 
61055 
61162 
61268 


61342 
61448 
61553 
61658 
61763 
61868 
61972 
62076 
62180 
62284 


61352 


61458 
61563 
61669 
61773 
61878 
61982 


62086 


62190 
62294 


61363 
61469 
61574 
61679 


61784 


61888 
61993 
62097 
62201 
62304 


62387 
62490 
62593 
62696 
62798 
62900 
63002 
63104 


63205 
63306 


62397 
62 5 
62603 
62706 
62808 
62910 
63012 
63114 
63215 
63317 


62408 
62511 
62613 
62716 
62818 


62921 


63022 
63124 
63225 
63327 


61374 
61479 
61584 
61690 
61794 
61899 
62003 
62107 
62211 


62215 


62418 
62521 
62624 
62726 
62829 
62931 


63033 


63134 


63236 
63337 


63497 
63508 
63609 
63709 
63809 
63909 
64008 


63417 
63518 
63619 
63719 
63819 
63919 
64018 
64118 
64217 
64316 


63428 
63528 
63629 
63729 
63829 
63929 
64028 
64128 
64227 
64326 


63438 
63538 þ 
63639 
63739 
63339 
63939 
64038 


64414 


64513 
64611 
64709 
64807 
64904 
65002 


. 65099 


65196 
65292 


64424 
64523 
64621 
64719 
64816 
64914 
65011 


65108 


65205 
65302 


65389 


65485 
65581 
65677 
65772 
65868 
65963 
66058 
66153 


66247 


65398 


65495 


65591 
65686 
65782 
65877 


6 
6826 


66162 
66257 


8 


TABLE XVIII. 


98 


112898 


] 


Logarithms of Numbers, 


No 4600 


$200 


Log. 662 176————71600, 


* — 


N“* 


O 


1 


2 


6 


7 


8 


9 


460 
461 
462 
453 
454 
465 
466 
467 
468 


66276 
66370 
66464 
66558 
666 52 
66745 
668 39 
66932 
67025 
67117 


66285 
66380 
66474 
66567 
66861 
6675 

6684 

66941 
67034 
67127 


66295 


66389 


66483 
66577 
66671 
66764 
66857 
66950 
67043 
67136 


WY — 


66332 
66427 
66521 
66614 
66708 
66801 
66894 
66987 
67080 
67173 


66342 
66436 
66530 
66624 
66717 
66811 
66904 
66997 
67089 
67182 


66351, 


66445 


66539 
66633 


66727 
56820 
66913 
67006 
67099 
67191 


66361 
66455 
66549 
66642 
66736 
66829 
66922 
67015 
67108 
67201 


67210 
67302 
67394 
67486 
6757 

67669 
67761 
67852 
67943 
68034 


67219 
67311 
67403 
67495 
67587 
67679 
67770 
67861 
67952 
68043 


67228 
67321 
67413 

7504 
67596 


67688 


67779 
67870 
67961 


68052 


67265 
67357 
67449 
67541 
67633 
67724 
67815 
67906 
67997 
68088 


67274 
67367 
67459 
67550 
67642 
67733 
67825 
67916 
68006 
68097 


67284 
67376 
67468 
67560 
67651 
67742 
67834 
67925 
68015 
68 106 


67293 
67385 
67477 
67569 
67669 
67752 
67843 
67934 
68024 
68115 


68124 
68215 
68305 
68395 
68435 
68574 
68664 
68753 
68842 
68931 


68133 
68224 
68314 
63404 
68494 
68583 
68673 
68762 
68851 
68940 


68142 
68233 
68323 
68413 
68 502 
68 592 
68681 
68771 
68860 
68949 


68178 
68269 
68359 
63449 
68538 
68628 
68717 
68806 
68895 
68984 


68187 
68278 


68196 
58287 
68377 
— 

85 56 
68646 


68235 


68824 
68913 
69002 


68205 
68296 
68386 
68476 
68 565 
68655 
63744 
63833 
68922 
69011 


69020 
69108 
69197 
69285 
69373 
69461 
69548 
69636 
69723 
69810 


69028 
69117 
69205 
69294 
69381 


69469 


69557 
69644 
69732 
69819 


69037 
69126 
69214 
69 302 
69390 
69478 
69566 
69653 
69740 
69827 


69073 
69161 


69249 


69338 


69425 
69513 
69601 
69688 
69775 
69862 


69090 
69179 
69267 
69355 


69443 


69531 
69618 
69705 
69793 
69880 


69099 
69188 
69276 
69364 
69452 
69539 
69627 
69714 
69801 
69888 


69897 
69984 
70070 
70157 
70243 
70329 
70415 
70501 
70586 
70672 


69906 
69992 
70079 
70165 
702 52 
70338 
70424 
70509 
70595 
70680 


69914 
70001 
70088 
70174 
70260 
70346 
70432 
70518 
70603 
70689 


69949 
70036 
70122 


70209 


70295 
70381 
70467 
70552 
70638 
20723 


69966 
70053 
70140 
70226 
70312 
70398 
70484 
70569 
70655 
70740 


69975 

70062 
70148 
70234 
70321 

704⁰⁵ 
70492 
70578 
70663 
70749 


70757 
70842 
70927 
71012 
71096 
71181 
71265 
71349 
71433 


71517 


70766 
708 51 


70935 


71020 
71105 
71189 
71273 
71357 
71441 
71525 


70774 
70859 
70944 
71029 
7111 

7119 

71282 
71366 
71450 


71533] 


70808 


70893 


709 


71063 | 


71147 
71231 
71315 
71399 
71483 
71567 


70825 
Togro 
70995 
71079 
71164 
71248 
71332 


71416 


71500 
71584 


70534 
70919 
719 
71588 
71172 
71257 
71341 
7143 
715 
71522 


O 


2 


6 


* 


. 


* 


8 


1 
1 


TABLE XVIII. 


99 ] 


Logarithms of Numbers. 


No 5200 — 580. 


Log. 51690 


76343. 


No 


0 


2 


8 


6 


7 


8 


9 


71600 
71684 
71767 
71850 
71933 
72016 

2099 
72181 
72263 
72346 


71609 
71692 
7177 
7185 
71941 
72024 
72107 
72189 
72272 
72354 


71617 
71700 
71784 
71867 
71950 
72032 
7211 

7219 

72280 
72362 


72428 
72509 
72591 
72673 
72754 
72835 
72916 
72997 
73078 
73159 


72436 
72518 
72599 
72681 
72762 
72843 
72925 
73096 
73086 
73167 


_—_— 


72444 
72526 
72607 
72689 
72779 
72852 
72933 
73014 
73994 


4 


71650 
71734 
71817 
71900 
71983 
72066 
72148 
72230 
72313 
72395 


71659 
71742 
71825 
71908 
71991 
| 72074 

72156 
| 72239 

72321 
72403 


71667 
71750 
71334 
71917 
71999 
72082 
72165 
72247 
72329 


72411 


72477 
72558 
72640 
72722 
72803 
72884 
7296 

7304 

73127 
73207 


72435 
72567 
72648 
72730 
72811 
72892 
72973 
73954 
73135 
73215 


73239 
73320 
73400 
73480 
73560 
73640 
73719 
73799 
73878 
73957 


ah 


73247 
73328 
73408 
73488 
73568 
73648 
73727 
73807 
73886 
73965 


73255 
73336 
73416 
73496 
73576 
73956 


| 73735 


7381 5 
73894 
73973 


—4 
2 
wi 
= 
0 


74036 
74115 
74194 
74273 
74351 
74429 
74507 
74586 
74663 
74741 


74044 
74123 
74202 
74280 
74359 
74437 
74515 
74593 
74671 
74749 


74052 
74131 
74210 
74288 
74367 
74445 
74523 
74691 
74679 
74757 


74819 
74896 
74974 
75051 
75128 


75282 
75358 


75435 
75511 


75205 


74827 
74994 
74981 
75059 
75136 
75213 
75289 
75366 
75442 
75519 


748 34” 
| 74912 
74989 
75066 
75143 
75220 
75297 
75374 
75450 
75526 


75587 
75664 
75740 
75815 
75891 
75967 
76042 


.76268 


76118 
76193. 


| 


75595 
75671 
75747 
75823 
75399 
75974 
76050 

76125 
76200 


75603 
75679 
75755 
75831 
75906 
75982 
| 76057 
76133 
76208 


— 
— 
+ 
— 

Oo 


73288 
73369 
73445 
73528 
73608 
73687 
73767 
73846 
73926 
740 


73376 
73456 


73536 


73616 
73695 
73775 
73854 
73933 
74012 


73296 


72493 
72575 
72656 
72738 
72819 
72990 
72981 
73062 


73143 


73223 


71675 
71739 
71542 
71925 
72008 
72099 
72173 
72255 
72337 
72419 
72501 
72533 
7266; 
72740 
72827 
72908 
72989 
73070 
73151 
73231 
73312 
73392 
73472 
73552 
+735 32 
73711 
23791 


"_—_— 


—— 


8 


173870 


73949 
74028 


7404 


74162 
74241 
74320 
74398 
74476 
74554 
74632 
74710 
74788 


74092 
74179 
74249 
74327 
74406 
74484 
74562 
74649 
74718 


74796 | 


74865 
74943 
75020 
75997 
75174 
75251 
75328 
75404 
75481 


1 75557. 


74873 
74950 
75028 
75105 
75182 
75259 
73088 
541 
75488 
75555 


_— 


_ 
+- 

to 
wh 
>4 


«1 

+> 
* 

+ 
5 


74107 
74186 
74265 
| 74343 
| 74421 
| 74500 
74578 
74656 
74733 
74811 


75633 
75709 
75785 
75861 


75937 


176012 


76087 
76163 
76238 
76313 


| 75641 

75717 
| 75793 
75868 


75944 
76020 


76095 


Baa 


76245 


74889 
74966 
75043 
75120 
75197 


O 


7627 
1 


— 


py 2 


| 76283 


6 


76320 
EM 


75274. 


a 


** 


tbe. 


n 


* 


—_——— 


U 


100 


] 


/ 


TABLE XVI. Logarithms of Numbers. 


No 5800 — 6400. 


Log. 76343 


80618. 


O 


O 


1 


| 


580 
581 
582 
323 
584 
535 
586 
537 
588 
589 


76343 
76418 
76492 
76567 
76641 
76716 
76790 
76864 
76938 
77012 


76350 
76425 
76500 
76574 
76649 
76723 
76797 
76871 
76945 
77019 


6 4 


76388 


76462 
76537 
76612 
76686 
76760 
76834 
76908 
76982 
77056 


7 


8 


9 


76395 
76470 
76545 
76619 
76693 
76768 
76842 
76916 
76989 
77063 


+ 


76403 
76477 
76552 
76626 
76701 
76775 
76849 
76923 
76997 
77070 


76410 
76485 
76559 
76634 
76708 
76782 
768 56 
76930 
77004 
77078 


590 
591 
592 
593 
594 
595 
95 
59 

598 
599 


77085 
77159 
77232 
77305 
77379 
77452 
77525 
77597 
77670 
77743 


77093 
77166 
77240 
77313 
77386 
77459 


775324 


77605 
77677 
77750 


— 


77129 
77203 
77276 
77349 
77422 
77495 
7756 

77641 
77714 
77786 


77137 
77210 
77283 
77357 
77430 
77503 
77576 
77648 
77721 
77793 


77144 
77217 
77291 
77364 
77437 
77510 
77583 
77656 
77728 
77801 


77151 
x 
7729 

7737¹ 
77444 
77517 
77590 
77663 


77808 


600 
601 
602 
603 
604 
605 
606 
607 
608 
609 


77815 
77887 
77960 
78032 
78104 
78176 
78247 
78319 
78390 
78462 


77822 
7789 5 
77967 
78039 
78111 
78183 
78254 
78326 
78398 
78469 


— 


77859 
77931 
78093 
78075 
78147 
78219 
78290 
78362 
78433 
78504 


77866 
77938 
78010 
78082 
78154 
78226 
78297 
78369 
78440 
78512 


77873 
77945 
78017 
78089 
78161 
78233 
78305 
783706 
78447 
78519 


77880 
77952 
7802 5 
78097 


78168 


78240 
78312 
78383 
78455 
78526 


610 
611 
612 
613 
614 
615 
616 
617 
618 
619 


78533 
78604 
78675 
78746 
78817 
78888 
78958 
79029 
79099 
79169 


78540 
73611 
78682 
78753 
78824 
78895 
78965 


79936: 


79106 
79176 


78576 
78647 
78718 
78789 
788 59 
78930 
79000 
79071 
79141 
79211 


78583 
78654 
78725 
78796 
78866 
78937 
79007 
79078 
79148 
79218 


78590 
73661 
78732 
78803 
73873 
78944 
79014 
79085 
79155 
79225 


78597 
78668 
78739 
78810 
78880 
78951 
79021 
79092 
79162 
79232 


620 
621 
622 
623 


628 


630 


79239 
79309 
79379 
79449 
79515 
79588 
79657 
79727 
79796 
79865 


79246 
79316 
79386 
79456 


79525 


79595 
79664 
79734 
79803 


79872 


79281 
79351 
79421 
79491 
79560 
79630 
79699 
79768 
79837 
79906 


79288 
79358 
79428 
79498 
79567 
79637 
79706 
79775, 
79844 
7991-3 


79295 
79365 
79435 


79505* 


79574 
79644 
79713 
79782 


79851 


79920 


79302 
79372 
79442 
79511 
79581 
796 50 
79720 
79789 
798 58 
79927 


79934 
8ocoʒ 


80072 
80140 
80209 
80277 
80346 
80474 
80482 


80550 


0 


79941 
80010 
80079 
80147 


80216 


80284 


80353 
80421 


88489 
80557 


I 


79975 
80044 
80113 
80182 
80250 
80318 
80387 
80455 
80523 
80591 


79982 
80051 
80120 
80188 
80257 
80325 
80393 
80462 
80530 
80598 


79989 
80058 
80127 
80195 
80264 
80332 
80400 
80468 
80536 


79996 
80065 


80134 
$0202 
80271 
80339 
$0407 
$0475 
80543 
—.— 


6 


7 


80604 
* 


9 


— 


2 * 


* 


* 
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TaBLE XVIII. 


Logarithms of Numbers. 


— 


Log. 806 1884810. 


6 


2 


8 


9 


0059 


80726 


80294 


80862 
80929 
80996 
81064 
81131 
81198 
81265 


8066 5 
80733 
80801 
80868 
80936 
81003 
81070 
81137 
81204 
81271 


80672 
80740 
80808 


80875 


80943 
81010 


81077 
81144 
81211 
81278 


80679 
80747 
80814 
80382 
80949 
81017 
81084 
81151 
31218 
81285 


81331 


81398 
81465 
81531 
81598 
81664 
81730 
81796 


81862 


81928 


81338 
81405 
81471 
81538 
81604 
81671 
81737 
81803 
81869 


81935 


81345 
81411 
81478 
$1544 
81611 
81677 


81743 


81809 


81875 
81941 


513517 


81418 
81485 
51557 
81617 
81684 
$1750 
31816 
81882 
81948 


81994 


82060 
82125 
82191 
82256 


$2321 | 


82387 
82452 


8 
3282 


82000 
82066 


82007 
82073 
$2138 


82204 


82269 
82334 
82400 
82465 
82530 
82595 


82014 
82079 
82145 
82210 
82276 
$2341 
82406 
82471 
82536 
82601 


82646 
82711 


82776 


82840 
82905 
82969 
$3033 
83097 
83161 
83225 


82659 
$2724 
82789 
$2853 
$2918 
82982 
83046 
83110 
83174 
$3238 


82666 
82730 
82795 
82860 
82924 
82988 
830 52 
83117 
83181 
83245 


83289 
$3353 
$3417 
83480 
$3544 


| 83607 


83670 


$3734 


83797 
83860 


83302 
83366 
83429 
83493 


83556 
83620 


183683 


$3746 
83809 
83872 


83308 
83372 
83436 


83499 


83563 
83626 
83689 
83753 
83816 
83879 


$3923 
83985 
84048 
84111 
$4173 
84236 
84298 
84361 
84423 
84485 


53935 
$399 

84061 
$4123 
84186 
84248 
84311 
$4373 
84435 
84407 


$3942 
84004 
84067 
84130 
84192 
$4255 
84317 
84379 
84442 
845 


6 


8 


9 
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TAETIE XVIII. Logarithms of Numbers. 


——— -- - ---- — -. 


Log. 845 — 0 


5 


5 


wh 


at 


— — — 


7 


9 


54510 
84572 
34634 
84690 
84757 
34819 
| 84880 
| 34942 
85003 
85065 


LY Art 
* 


35 | 34541 | 


184603 
184665 
84726 


| 84788 


848 50 
84911 
54973 
85034 
85095 


L 


L 


$4547 
84609 


| $4733 
34794 
| 84856 
84917 
| 84979 | 
850 4 
885 tor; 


84671 


84553 
584675 
8467 
84739 
84800 
| 34862 
34924 
$495; 
| 85046 | 


7 


84559 
84621 
84683 
84745 
84807 
34868 
54930 


85052 
BILLY 


$4991 | 


84566 
84628 
84689 
84751 
84813 
84874 
84936 
$4997 
$5058 
85120 


ö 

85126 
145 
8524 
85309 
85370 
85431 


6 | 85491 | 


85552 
85612 
85673 


— 


85156 
85217 
85278 


85461 
85522 


85703 


85339 
85400 F 


| 85582 | 
85643 | 


85169 
. $5230 
85291 
| $5352 
185412 
85473 
| $5534 
85594 
185655 
$5775 


85175 
85238 
35297 
85358 
85418 


} 35479 | 


| 85549 | 
| $5600 
85661 


85721 


1 85181 
85242 
85303 
| 83364 
| 85425 
85485 
85546 
85606 
85667 
85727 


85794 


85914 
85974 
86034 
86094 
86153 
| 86213 
86273 


(85733 
85854 | 


| 85763 


| 85824 
85884 
| 85944 
86004 


86133 
86243 
86303 


86064 
86124 


85775 
85836 
85896 
85956 
86016 
86076 
86136 


86314 


86195 | 
| 86255 


85842 
| $5902 
85962 
86022 
86082 
86141 
86201 
Sbazbr 
86320 


85781 


85788 
85848 
85908 
85968 
86028 
| $6088 
86147 
86207 
86267 
86326 


86392 
86451 


86570 


86332 


86510 


86629 
6 86688 
86747 
8 86806 
86864 | 


86362 


86540 
| $6599 
86558 
| 86717 
86776 
86835 
86894 


86421 
86481 f 


—_— 


186374 


86433 


86611 
86570 
86729 
86788 


86906 


86493 |- 
$6552 |, 


86847 | 


2538 


86386 
86445 
86504 
86564 
86623 
$6682 
86741 
86800 
86859 
86917 


| $0933 
| 86982 
— 


22157 
387216 


87332 
| 87390 


87099 | 
87274 


87448 | 


87011 


87303 
873617 
87419 
| 87477 


86953 


87070 
87128 
87186 
87245 


186964 
87023 


87081 
87140 
87198 
87256 
87315 
87373 


| $7431 


87489 


86976 
87035 
| $7093 
87151 
87210 
87268 
87326 
87384 
87442 
87500 


187506 | 


87564 
—— 1 


87679 
87737 


87852 
once 
87967 
88024 


87795 F 


87978 


22 


87535 
87593 


87708 
87823 


87996 


— 


82651. 
87766 


85881 
259 36 ; 


41 ] 37547 
} 87604 
56 87662 


87720 
87777 
87835 
87892 


88007 
88064 


87950 


87558 


187616 


87674 
87731 
87789 
87846 
87904 
87961 
88018 
88076 


Wa 


4 


1 


1 


——_— - 


q 
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Taste XVI. Logarithms of Nubert. 


— -<—- ——_ -- 


Log. 8808 1 ——g138r, 


6 


7 


2H 


2 


188621 


88r16 | 


88292 


88121 
83178 | 
88235 


88340 
88406 
88463 
88519 
88576 
88632 


88127 
88184 
88241 
— | 

355 
38472 | 
88468 | 
88 525 
88581 
88638 


88133 
83190 
88247 
88304 
88360 
88417 
88474 
885 30 
88587 
$3643 


0 

8 

> 
+ 


88677 


| 88734 | 
88755 | 


88846 
88902 


88958 


89014 
89070 

89126 
89182 


83 88689 
88745 


. 88857 
| 88969 


189137 


88891 
88913 


89025 
89081 


89193 


88694 


83700 
88756 
88812 


188868 


88925 
38981 
89037 
89092 
89148 
89204 


89459 
89515 
89570 
8962 5 


189735 


89237 
89293 


89348 f 


$9494 


39680 


— 


89790 
89845 
89900 | 
89955 
gooog 
90064 
gorrg 
90173 
90227 
90282 


89248 


|_39746 


$9304 | 
89360 | 
89415 
59470 
89526 
89581 
89636 
89691 


89260 


89315 


89371 


| 39426 


89481 
89537 


189592 


89647 
' 89702 


89757 


$9801 
89856 
89911 
89966 
90020 
90075 
90129 
90784 
90238 
90293 


189812 
| 39867 


89922 
89977 
90031 
90086 
90140 
90195 
90249 
234 


90336 
90390 
90445 
90499 
90553 
90607 
90660 
90714 
90763 
90822 


90347 
gogol 
90455 
g0509 
90563 
90657 
90671 
90725 


99779 
90832 


90358 
90412 
90466 


90520 


90574 
90628 
90682 
90736 
90789 
20843 


90875 
90929 
90982 
91036 
91089 
91142 
91196 
91249 
91302 
91355 


90886 


90940 
90993 
91046 
91100 
91153 
91206 
91259 
91312 
921365 


90897 
90950 
904 
91057 
91110 
91164 
91217 
91270 
91323 
91376 


5 


— 


7 


9 


L 04 J 


Logarithms of Numbers. 


Log. g1381—94443. 


6 


7 


9 


91413 


91466 
91579 
91572 
91624 
91677 
91730 
91782 
91834 
91887 


91418 


91471 


91524 
91577 
97030 
91682 


91735 


91787 
91840 
91892 


91424 
91477 
91529 
91582 


916 

91740 
91793 
91345 
91897 


py 
91 35 


9 


91429 
91482 
91535 
91587 
91640 
91693 
91745 
91798 
918 50 
91903 


91939 


91991 


92044 
92096 
92148 


92200 


92252 


92 304 
92355 
92407 


91944 
91997 
92049 
92101 
92153 
92205 
92257 
92309 
92361 
92412 


91950 
92002 
92054 
92106 
92158 
92210 
92262 
92314 
92366 
92418 


91955 
92007 
92059 
92111 
92163 
92215 
92267 
92319 
92371 
92423 


92459 
92511 
92562 
92614 
92665 
92716 
92758 
92819 
92870 
92921 


92464 
92516 
92567 


92619 


92670 
92722 
92773 
92824 
92875 
92927 


92469 
92521 
92572 
92624 
92675 
92727 
92778 
92829 
92881 
92932 


92474 
92526 
92578 
92629 
92681 
92732 
92783 
97834 
92886 


22937 


92973 
93024 
93075 
93125 
93176 
93227 
93278 
93328 
93379 
93430 


92978 
93029 
93080 
— 
931 1 
93232 
93283 
93334 
93384 
93435 


92983 
2281 
93085 
25736 
93186 
2 
93288 
93339 
93389 
93440 


92988 
93039 
93090 
93141 
93192 
93242 
93293 
93344 
93394 
93445 


— 
— 


93480 


93531 
93581 
93631 


93682 
223. 
2 


937 


93832 
93882 


93932 


93485 
93536 


| 93586 
93636 


93687 
93737 
93787 
93837 
93887 
93937 


—- 


93490 
93541 
93591 
93641 
93692 
93742 
93792 
93842 


93892 
93942 


93495 
93546 
93596 
93646 
93697 
93747 


193797 


93847 
93897 
93947 


93982 
_ 
94052 
94131 


94181 
94231 


94280 
94339 
94379 
94429 


93987 


94037 
94086 
94136 
94186 
94236 
94285 
94335 
94384 


» 94423 


93992 
94042 
94091 
94141 
94191 
94240 
94290 
94340 
94389 
94438 


93997 
94047 
94096 
94146 
94196 
94245 
94295 
94345 
94394 
94443 


6 


* 


8 


9 


108) 


TaBLE XVIII. Logarithms of Numbers. 


_—_— _—. 


— 


N. 88009400. - Log, 94448—— 973173. 


880 
881 
882 
883 
884 
88 
886 
887 
888 


94443 
94498 
94547 
94596 
94645 
94694 
94743 
94792 
94841 
94890 


94453 
94503 
94552 
94601 
94650 
94699 
94748 
94797 
94846 
94895 


9458 
94507 
94557 
94606 
94655 
94704, 


94753 | 


94802 
94851 
94990 


9478 
94527 
94570 
94026 
94675 
94724 
94773 
94822 


94871 


24219 


9483 
94532 
94581 
94939 
94680 
94729 
94778 
952 7 
94876 


22 


94939 


94988 


95036 
95085 
95134 
95182 
95231 
95279 
95328 
95376 


94944 


94993 
95041 
95090 
95139 
95187 
95236 
95284 
95332 
95381 


94949 
94998 
95046 
9509 5 
95143 
95192 
95240 
95289 
95337 
95386 


94968 
95017 
95066 
95114 
95163 
95211 
99260 
9530 
95357 
95405 


94973 
95022 
95071 
95119 


95168 


95216 
95265 
95313 
95361 
95410 


2 


94493 
94542 
94591 
9.4640 
94659 
94725 
94757 
945 26 
94d35 
949 34 
34353 
95032 
95280 
95129 
95177 
93226 
95274 
95343 
95371 
95419 


e a a 6 7 ö 7 


95424 
95472 
95521 
95569 

95617 
55663 
95713 
95761 
95809 
95856 


95429 
95477 
95525 
95574 
95622 


95670 
95718 
95766 


95813 
95861 


95434 
95482 
95539 
95578 

95626 
95674 
95722 
95770 
95818 
95866 


95453 


95501 
95550 
95598 
95646 


195694 


95742 
95789 
95837 
95955 


95458 
95506 
95554 
95502 
95650 
95698 
95746 
95794 
95842 
95890 


95904 
95952 
95999 
96047 
9509 5 
96142 
96190 


96237 
96264 


96332 


95909 
95957 
g6004 
96052 
96099 
96147 
96194 
96242 
96289 


95914 
95961 
96009 


96057 


96104 


95933 
95980 
96028 
96076 
96123 
96171 
96218 
96265 
96313 
96360 


95938 


35985 | 


96033 
96085 
96128 
96175 
96223 
96270 
96317 
96260 


55468 
95516 
95504 
95612 
95660 
95708 
95756 
95804 
95852 


| 95899 


95947 
95295 
96042 


| 96090 


96137 
96185 
96232 
96280 
96327 
96374 


96379 
96426 


96473 


| 96520 


96567 
96614 
96661 
96708 
96755 
96802 


96407 
96454 
96501 
96548 
96595 
96642 
96689 
96736 
96783 
968 30 


96848 
96895 
96942 
96983 
97035 
97081 
97128 


97174. 


97220 


97267 


D 


96876 
96923 
96970 
97015 


96412 
96459 
96506 
96553 
96609 
96647 
96694 
96741 
96788 


96834 


96881 
96928 
96974 
97021 
97067 
97114 
97160 
97206 
97253 


97299 


| 


7 


96421 
96468 


96515 
96562 


96609 
966 56 
95703 
96759 
96797 
96544 
96890 
96937 
96984 
97030 
97977 
97123 
97169 
97216 
97262 


| 97308 


9 


L 
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TaBLE XVIII. Logarithms of Numbers. 


No 9400————10000. 


Log. 97313—— 99996. 


N 


940 
947 
942 
943 
944 
945 
94 


O 


1 


2 


97313 
97359 
97405 
97451 
97497 
97543 
97539 
97635 
97681 
97 727 


97317 
97364 
970 
97456 
97502 
97545 
97594 
97640 
97685 
97731 


97322 
97368 
97414 
97460 
97506 
97552 
97598 
97644 
97690 
97736 


6 


7 


8 


9 


| 


97340 
97387 
97433 
97479 
97525 
97571 
97617 
97663 
97708 
97754 


— 


97345 
97391 
— 
97483 
97529 
97575 
97621 
97667 
97713 
97759 


97350 
97396 
97442 
97488 
97534 
97580 
97626 
97672 
97717 
97763 


97354 
97400 
97447 
97493 
97539 
97585 
97630 
97676 
97722 
97768 


97772 
97818 
97864 
97909 
97955 
98000 
98046 
98091 
98137 
98182 


97777 
97823 
97868 
97914 
97959 
98005 
98050 
95096 
98141 
98 256 


97782 
97827 
97873 
97918 
97964 
g8oog 
98055 
98100 
98146 
98191 


97800 
97845 
97891 
97937 
97982 
98028 
98073 
98118 
98164 
98209 


97804 
97850 
97896 
97941 
97987 
98032 
98078 
98123 
98168 
98214 


97809 
97855 
97900 
97946 
97991 
98037 
98082 
98127 


98173 


98218 


97813 
97859 
97905 
97950 
97996 
"_ 
98087 
98132 
98177 
98223 


98227 
98272 
98318 
98363 
98408 
98453 
98498 
98543 
98588 
98632 


98232 
98277 
98322 
98367 
98412 
98457 
98502 
98547 
98592 
98637 


98236 
98281 
98327 
98372 
98417 
98462 
98507 
98552 
98597 
98641 


98254 
98299 
98345 
98390 
98435 
98480 
98525 
98570 
98614 
986 59 


982 59 
93304 
93349 
98394 
98439 
98484 
98529 
98574 
98619 
98664 


98263 
98308 
98354 
98399 
93444 
98489 


98268 
238343 
9835 

98403 
98448 
98493 
98538 
98583 
98628 


98673 


98677 
98722 
98767 
98811 
988 56 
93900 
98945 
98989 
99034 
99078 


98682 
98726 
98771 
98816 
98860 
98905 
98949 
98994 
99038 
99083 


98686 
98731 
98776 
98820 
98865 
98909 
98954 
98998 
99043 
99087 


98704 
98749 
98793 
98838 
98883 
98927 
98972 
99016 
99061 


99105 


98709 
98753 
55 
98843 
98887 
98932 
98976 
99021 
99065 
99109 


98717 


98762 
98807 
98851 
98896 
98941 
98985 
99029 
99074 
99118 


99123 
99167 
99211 
99255 
99300 
99344 
99388 
99432 
99476 
99520 


th 


99127 
99171 
99216 
99260 
99304 
99343 
99392 
99436 
994350 
99524 


99131 
99176 
99229 
99254 
99308 
99352 
99396 
99441 
99484 
99528 


5 


99564 
99607 
99651 
99695 
99739 
99782 
99826 
99870 
99913 


99957 


9956% 
99612 
99656 
99699 
99742 
99787 
99830 
99874 
99917 
99961 


99572 
99616 


99660 


99704 
99747 
99791 
99835 
99878 
99922 


99965 


oO 
oO 
IJ 

— 
I 


99149 
9919 

9923 

99282 
99326 
99370 
99414 
99458 
99502 


99590. 
99634 
99677 
99721 
99765 
99808 
99852 
99896 
99939 
99983 


| 99546 


O 


2 


6 


— — 


Wl 


99154 
99198 
99242 
99286 
99330 
99374 
99419 
| 99463 
99506 


99594 
99638 
99682 
99726 
99769 
99813 
998 56 
99900 
99944 


7 P 


99550 


1 


99162 
99207 
99251 
99295 
99339 
99383 
99427 
99471 


| 99515 


99559 


| 99987 | 


| 


| 


99603 
99647 
99691 
99734 
99778 
99822 
99865 
99909 
99952 
99996 
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TABLE XIX. Logarithmic Sines, Tangents, and Secants. 


* „ —— _ 


. 


ü o Degree. 

A! — Io Co.ſine. D. Secant. Co-ſecant. | Tangent. Corang, M 
* — P 10.00000*0 | . | 10.00000 Tafinite. | 0.00000 | Infinite. | 60 
463721. 10. 00000 o 10. 00000 | 13-53627 - 6. 46 I 627 
6.76476 *6 1521777 "$00 Mn 3+ 53927 46373 | 13+53927 | 59 
6767s 6 1153485 bs. o0009-0 | © | 1.00000 | 13:05915 6. 76476 | 13-23524 | 5B. 
"6.5 pe 208231 1 oo | 10+ 00000 13.5975 6. 94085 | 13-05915 | 57 
2. 16269 · 6 161517 fo. oo 10. 00000 | 1293421 | 7-00579 [434 56 

_ 131968 o. 0c000-0 oi | 10.00000 12. $3730 | 7-16270 | 12.83736 | 55 
724187 7 99.99999˙9 10. 00000 | 1 812 | 7 88 : | 
” 4 111575 i OD . 12. 75 12 7.241 12.7512 4 
7 1 966 53 9.99999 9 oo | 19-09990 12. 69118 | 739882 12.69118 * 
DIS ho 9.99999 9 1G, 00000 | 12. 633183 | 7+ 6682 63318 
7.47796·V | $5254 %% 4318 | 7: 36682 | 12.63318 } 52 
746373 *6 25263 ee 50000 12. 58203 7.41797 | 12+ 59203 51 

: 68938 9.99999 ' oo 10. 00002 | 13+ $3627 | 7+46373 | 12: 63627 J 50 
505 . — ꝗQů— 
+ 629831 9- 99999 8 oo. ooοοο 12.494887. 505124 12. 49488 | 49 
3. 377668 $7936 9. 99999 5 5, | 10. 00000 | 12.4579 7. $4291 | 12+ 45709 48 
5.8588 $3641 8 1 ox | 10-00000 | 1242233 7. $7767 | 12. 42233 | 47 
7. 62081 6 | 49935 * oo %. 00000 | 12. 3991 3 7. 60986 | 1239914 |} 46 
— N 46714 9. 99999 ox | 12:00000 12. 36018 7.63982 | 12+ 39018 | 45 
WERE 21422 9.999995 10. C0000 | 12. 33216 66785 
. 6 $51 2 | 00 35216 | 7.66785 [1233215 | 44 
3 41372 9.999990 5 [or | 1% 99091 12. 30883 7.69418 3 43 
7.742478 39135 9. 999994 } gr 10. 00001 | 12. 28100 | 7-71900 12.23100 
7.784756 37127 9. 99999 *3 | oo 10. 0001 1225782 7+ 74245 [4.2754 
3 35315 9.99999 J or | IG, co 12. 23528 7 76476 | 12. 238244 
4 at 16 « | 33672 9.99999 720 | 22 90091 1221406 [7.7850 12214 
7.82543 ˙1 | 32075 9.99999, | ox | 1: 20851 12. 19385 | 7-Sabty | 12+ 19385 
4 $4202 A 30305 9- 999990 | ox 10. oo | 12. 17435 | 75382546 | 12 9; 
86166 ˙2 | 2954? | 9+ 999909 | oo . 12.15607 | 7+ 54394 | 32+15 16 
e- 283898 9.99998 90 | ,x 10. nr 12. 13834 | 7-85167 [12.1381 
*. . 273173 99998 8 or 10. 00001 | 12. 12130 | 7: $7871 [1212129 
7.91087 9 26323 9-9999% '7 | on 10. oooor 12. 10491 | 7.89510 12. 10490 
7.926119 J 25399 9.299981 oi | 19-0c001 | 12. 08912 7. 91089 [12.8911 
. 24538 9. 99992 -5 oz | 10 00002 | 12. 07388 | 7- 92613 1207357 
| ——| 23733 — © Þ PSY DB aobinannt 12. 05916 | 7. 94086 | 124 05914 
»+Q{IZCH *2 . — - — — — 
7. 968890 | 22980 3.22278•2 ox | 10. 00002 | 12. 04492 | 7+ 95510 | 23: 04497 
7.952232 22273 9 kn th or . deo | 12. 03113 7.96889 f 12.0311 
7.99610 ·8 n 12.0777 | 7+98225 | 12+0177 
44-0 Pn 20981 9.—2 929779 þ oz 10.0e002 | 12, 00480 | 7.99522 120047 
g - — 20390 9. 99997*7 | gx 1. 00002 | 11-99221 $.00781 | 11-99219 
„0200201 9.99997 6 a 10. 00002 11. 0 708 8 p — | 
8. 03 19831 he. e 11-9799 , 02004 | 11. 97996 
3 19202 9999975 | 03 10. 00003 | 11.96808 | 8.03194 11.96806 
8. 08478 51 18801 [99297 301 10.09003 11.956 50 $.04353 11. 95647 
Le 18325 9.99997 201 10, 00003 | 11. 94522, 805481 1194519 
T — —— 17872 9. 9999771 03 10. 00003 11. 93422 8. ob z8 t 11.934119 
8. 68696 he 17441  » 929962 or 10. 00003 if. 9235 = 07653 11 92347 
42 | $.10716*7 16639 9. 22296. 03 10. 00003 | 11. 00282 | 8.09722 | 11-9027 
3 11692 46 | 19265 * oz | 19-20004 11. 892838. 10720 | 11. 89280 
TS 12047 1 199% [ene nnnwey 03 10. 00004 11. 88307 8. 11696 } 11: 88304 
al 1 0 . 8 — 
| — 8. 1787 0 15566 9 a 03 10. 00004 | 11+ $7353 8.12681 | 11. $7349/] 14 

48 | 8. 13495 ˙3 15235 2 1 11. 86419 8. 13585 | 11. 36415 | 13 

a9 | 8. 15399" 7 14924 9. 99995" 03 10. 00004 | 11. $5505 | 3-14500 11.35500 

0 | 8. 16268 14622 9- 99995 h ozf 10. 00084 | 11. 84609 | 5-15395 11. 84605 | 

7 r 14333 9.99995 *4 03 10. ©0005 T1. $3732 $.16273 11.83727 

52 | 8.179713 14064 9.99995 | 03 10. ©0005 11. $2872 | 8.17133 | 11. 82867 

53 Js. 18798 *5 13786 48-4445 03 10. 00995 | 11.82029 | 8.17976 | 11.82024 | 8 

24 | $.19610*z 13525 9999945 03 10. 00605, | 11. 81202 | 8. 18504 11.81196 J 7 

3 8. 20400 0 13280 9 .99994*6 03 10, 00005 | 11.80390 8. 19616 | 11. 80384 6 

a Err "ITÞ 13041 9-99994* 4 03 10. 00006 | 11479593 [8.20413 11.795875 

mee it 16 | S997 > || oz 10. 00006 | 11. 98811 | 8.21195 11. 7880; | 4 

58 8. 227134 12587 22 OZ 10.00006 | 17. 75042 8. 21964 11. 78036 3 

59 8.23455˙7 12372 9. — 03 10.00006 11. 77287 | 8. 22720 5 2 

2s 12164 2.929939 03 10. 00006 | 11. 76544] 3- 23462 11. 76538 | 1 

—<7 — 2 5 18 00007 | 11.95814 | 8.24122 11. 75808 | © 

. Sine. Co-fecant, | Secant. | Co-tang. | Tangent. M 
89 Degrees. | | 


L 0% 1 
TABLE XIX. —— — Tangente, and —_ 


— ts Ml. 


— — — 


/ 7 


2 


4 - ow - ww aw 


To- ne. 


Sine 


Co-tang. 


I Dogree. 
M Sine. o-line, [. "—Sccant. | Co-tceant, | Tangent. + Co-tang, M 
0 | $. 24155 9-99993'4, 10. 00007 | 11.75814 | 8.24192 11.7805 
I 8.24903 · 9.99993 ˙2 03 ro. 00007 | It. 75097 | $.24910 | It. 75090 
2 8.26609 4 9.999929 55 | 10. 00007 | 11. 74391 | $.25616 | 11. 74384 
318. 26304 2 9.99992 7 22 to. 00007 1.73696 [8.26312 | 11. 73688 
48.269881 9.99992 5 3 | r0.00008 11. 73012 8.26996 —— 
5 8. 276614 9.99992 *2 — to. 09008 1.22339 8. 27669 11. 72331 
's 8. 28324 3 9.99992 0 10. 00008 11. 71676 8.28332 [1.71663 
7 | $.28977 *3 9-99991 *8 | *3 | 10.00008 It.71023 8.28986 | 11.71914 
8 8. 2962077 9. 99991 *5; 25 10.0c008 | 11.70379 | $. 29629 | 11. 30371 
$.30254 *6 9.99991 *3 3 | 10. c000g | I1. 69745 | 8. 30263 | 11.69737 
3 8. 1 4 9.99991 *© — IO. 00009 4 1.69121 8.30888 | 11.69112 
— —— ö —— — —— — OO — 
It | 8.31495˙4 9 99990*7 | ,, | 10. 00009 | I. 7855 8. 31505 [11.6849 
12 8.221027 9.99990 *5 3 | 10.00010\ 12. 67 8.32112 | 11.6758 
13 EG *6 9.99990 *2 ?5 | 19.00010 t. $7298 J. 32711 1.67289 
14 7 — 4 9. 99989 *9 — 19. 00010 | 1. 66708 | 8.33302 | ri. 66598 
15 ] 8. 3387553 | 9.99989*7 55 o. ooo SLES DEAE GLUE 
: 8 to. tir © | 8.34461 | 11.65539 
» 1 1 — — 99989 *1 ” 10. ost | It. FL 3. 35029 | 11. 6497 
18 8.355783 9. 99933 *5 "3 | 10.0001 | 11, 64422 8.3559 | 11, 64410 
19 | 8. 361315 9.99988 5 — 10. 0011 1.63869 8.36143 [11.638 57 
29 8. 366777 9929882 o |_19:00012 11. 63222 | . 35689 | 17. SEEN | 
99987 10. ot t. 62783 | 8. 37229 | 11. 62771 
4 5 = « 5 . 85 10. 00012 1.66395 8.37762 [f. 62238 
23 | 8. 38276 ·2 9.999387 *3 2 to. 00013 1. 61724 8.38289 [1.6711 
248. 387962 9. 99987 '» I [9.0001 | 11.61204 | 3.38809 | 11. 6149 
25 | $.39310*1 9.99986*7 x. 10.000T3 | it. 60690 | 8. 39322 | 11. 60677 
26 | 8. 398179 9.99986 4 oc | 19-09014 | i1.t0132 8.39832 | 11.60r6$ 
27 8.403199 9.99986*1 a. 10. 00014 11. 59680 | 3.40334 | IT. 59666 
28 | 8. 40816 1 9.99985*8 ic. 10. 00014 | 11,59184 | $.40830 | It. 59170 
29 8. 41306 8 9.99985 ˙4 — 10.coorg t. 58693 | 8.41321 [1.58679 
30 8.41799 9. 99985 *1 os |_19:00015 | It. — a — 85 1 t. 58192 
19.999848 I0,00015 | I. £772 42287 | It. 57713 
* b. . 2 a —_ '4 — on. — Hy 4 | $: 42762 | 11. 57238 
8. 4 6 9.999841 x. 10. 00016 | 11.567 784 8.43232 | 11. £6758 
8. 43680 · o 9.99983 *$ — to. 00016 | IT. — 8. 43696 | rt. 563 zog 
5 | 8: 44139 4 9- 99983 *4 8 10.0017 [11.5861 8.44156 | 11.55344 
9998311 10. O07 | 11. 5406 8.44611 | 11. 55389 
3 3 : + po. I0.00017 ns 8.45061 | 11. 54979 
$.45489*3 9.999824 4 to. o018 1.54511 J 8. 4550 [r. 54493 
8.459301 9.999820 8 10.00018 11. 54070 8. 45948 | 11. 54052 
8. 46366 8 9+ 99981 *6 0b 10.00018 I. 53634 1 5 11. 52616 
8. 99981 10. oo019 11. 53201 [8.46817 [1.53183 
3. _— 3 4 — - * — 11. 52774 | 8.47245 | 11. 52755 
8. 47649 8 9.999805 wy to. 00019 | IT. 52350. 8.47669 | 11. 52331 
8.48069 *3 9.99980 1 —— o. 00020 11. 51931 | 8.48089 11.5191 
8.484848 9.999797 de 10, 00020 11.581515 — —— 11.315885 
0 4 10. oo 21 11. 81104 | 8. 48917 . 
4 — x. - — 5710. oo21 | 11, * 8.49325 | 11. 50675 
$.49707 +8 9.99978*6 | ©7 | 10.00021 | 1t.50292 | 8.49729 | 1150271 
8. goto *© 9.99978 *2 4 10.00022 11. 49892 | $.50130 11. 49870 
8. 50 5045 9.99977 *8 0 o. 00022 | IT. 49496 —— — - 
, . 10.00023 | 11.4910 a . 
z. 122 6 - 4 — 08 — * * — 8. 51310 | 11.45690 | 8 
$.51672 *6 9.999765 27 | 10. 00023 I1.48327 | 8.51696 | 11.48304 | 7 
8. 52055 01 9.999761 07 | 10.00024 IT.47945 | $.52079 | 11.47921 | 6 
8.524343 9.99978 ˙7 — 10.00024 | 11.47566 | 8.52459 [r. 47541 4 
8. 9. 999753 10.00025 | 11. 47190 | 8. 52835 | 11.47t65 | 4 
8. — 3 th 08 10. — 11. 46817 | 8.53208 | 11.46792 | 3 
$.53552*3 9-99974*4 | 27 | 10. 00026 11. 46448 | 8.53578 | 1.46422 | 2 
8. 5391$ 8 9.99974 0 95 19.00026 11.4608 1 | 8. 53945 [1.46055 1 
8.54281 *9 9-99973*s | | 10-00026 11. 45718 | 8. 54308 | 11-45692 | © 
Co-ſecant. | Secant. M 


Tangent. 


© ww 4s w—_ 


_— 


— — % 


88 Degrees. 
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TABLE XIX. Logarithmic Sines, Tangents, and Secants. 


ICT — 28 
. "_ 


| 

4 
7 
1 
N 

1 


2 Degrees, 
1E Sine. Ditf:oo”} Co-ſine. | D. | Secant. | Co-ſecant. | Tangent. Co-tangent. 
o | 8. 5428.9 6 9.99973 5 10, 059026 | 11. 45718 8. 54308 | 11. 45692 
I | 8. 54642 2 wry 9.99973*1 07 | 10.00027 11. 45358 | 8. 54669 | 11.45331 
2 | 8. 54999 5 = 9.999726 — 10. 00027 11. 45001 | 8.55027 | 11. 44973 
3 $.55353'9 5858 9-99972*2 08 10.00028 11. 44646 8. 55392 11. 44618 
418. 55705 4 5811 J 9997170 10. 00028 | 11.44295 | 8. 55734 | 11-44266 
5 | 8.56054 0 5765 9- 99971*3 | os [_19:00029 11. 43946 | 8. 56083 | 11.43917 
6 8. 56399 9 1 * 99970 *8 og | 19+ 00029 11. 43600 | 8. 56429 | 11. 43571 
718. 56743 '1 8 9.99970 · 4 90 10. 00030 | 11. 43257 | 8. 56773 | 11. 43227 
8 } 8. 570836 * 59.999699 | _g | 19-00039 11. 42916 | $.57114 | 11.42886 
9 | 8. 57421445 2 9.99969 ˙4 3 10. 003111. 42579 3.5455 11. 42 58 
10 8. 577566 0 9.99968 •9 07 10. 00031 11. 42243 | 8. 57788 | 11. 42212 
11 | 8. 580892 5502 9.999655 [0g 10. 032 11. 41911 | 8. 58121 [1.41879 
12 8. 58419 ˙3 $460 9. 99968 0 08 | 19+ 00032 It-41581 | 8. 58451 | 11.41549 
13 | 8.58746*9 54199 99967 5 [08 0. 000331141253 8.58779 [1.41221 
14 | 8. 59072 1 5379 9.99967 0 o8 | . 00033 11. 40928 | 8. 59105 | 11. 40895 
15 | 8.59394 8 3372 gag66*5 | g |_19- 00033 | 11. 48605 $.59428 | 11.40572 
16 | 8.59715'2 f $399 9.999% 0 | , | 1900034 11. 40285 | 8. 59749 | 11. 40251 
17 8. 600332 $261 9.99965 *5 og | 19- 00034 | 11, 39967 | 8. 60068 | 11. 39932 
18 | $. 60348 *9 5223 9-99965*0 80. 05 11. 39651 | 8.60384 | Ir. 39616 
19 | 8. 60662 +3 186 | 9: 99964 *5 08 10. 0036 | 11. 39338 J 8. 60698 11. 39302 
20 8. 60973 ·4 5 9. 99964*0 10. 00036 | 11. 39027 | 8.61009 | 11. 38991 
21 | 8.6123 Ty 9996 ” IO, 00237 $718 | 8.6 868 
1282 *3 | | 9+ 99963 *5 00037 11. 38718 | 8.61319 | 11, 38681 | 
23 8. 6189 | . 9.99962 4 810. 00038 | 11, 38 106 | 8.61931 | 11. 38069 
24 j 8. — 4 5 | — 9. 99961 *9 og 10. 00038 11. 37804 | 8. 62234 | 11.37766 
25 | 8-62496*5 | 4972 9.99961 *4 10 (_19:00039 | I. 37503 8. 62535 | 11.37465 
* © pers — 40938 9. 99960*8 o8 | 10. 00039 | II, 37205 8. 62834 | 11. 37166 
8.630211 4954 9. 99960 · 3 to | 10 oo 1.36909 8.63131 | 11. 36869 
28 | 8.633854 | 18-1 | 9999597 | og | 1999040 | rr. 36615 | 8.63426 | 11.36574 
29 | 8.63677*6 4839 9.99959˙2 | _ | 19-0004T | It, 36322 | 8.63718 | 11. 36282 
30 | 8.639630 | . es j.22 20287 | 11: 36032 | 5: bgcog | 11225997 
31 | 8.64256 *3 4775 9. 99958 *1 10 | 19 00042 | Il. 35744 8. 64298 | 11. 35702 
32 |8. 645428 4743 | 9: 99957"sS | og | 100 | 11. 35457 | 8. 64585 | r1.35415 
33 | 8.648274 | 4712 | 9999579 10 1999043 | 17. 35173 | 8.64870 | 11. 35130 
34 | 8. 65110*2 4682 9.999564 | | 1 04 | IT. 34890 | 8. 65154 | 11:34846 
25 | 8.653911 4652 9. 99955 ˙8 og . 09944 [11 34609 8.8843 11. 34565 
36 | 8,65670*2 6 9.99955 ˙3 10. 00045 tt. 34330 | 8.65715 | i. 34285 
C 4622 2110 
37 | 8-65947*s | 4592 | 9:99954'7 | ,, | 005 11.3453 | 5. 65993 | 11. 34907 
38 8. 66223 0 4563 9. 99954*1 | 10 1. ©0046 | IT. 33777 | 8. 66269 | 11. 33731 
39 | 8. 66496 *8 4535 9- 999535 10 1. 00046 | 11. 33 503 | 8.66543 | 11» 3347 
49. 8. 66763+9 | cob | 9.999529 | 0 10, 00047 | 1.33231 | 8.66816 | 11. 33184 
41 | 8.67039 3 4479 | 999952" 44 | . 00048 | 11. 32961 | 8. 67087 | 11.32913 
42 | 8.673080 119 99951˙8 10 10 00048 | r1.32692 | 8. 67356 | 11, 2 
43 J8. 28. I ; +> 9+ 99951 *2 | | 19. 00049 | 11. 32425 8. 67624 | 11.3237 
44 | 8.67 4397 | 9.999506 to | 19+ 091. 32159 8. 67890 | 11. 32110 
45 | 8. 68104: : 4370 | L 99950'0 |, } 10. 00050 | 11, 31896 | 8. 68154 | 11. 31846 
46 | 8. 68366 5 44 9-99949*3 | 10 19-0005! 11. 31633 | 8.68417 | 11. 31583 
47 | 8. 68627 *2 214 9- 99943 7 to | 10. 0051 | 11. 31373 8. 68678 | 11.31322 
48 8.68886 +3 — 9.99948 1 to | 1900052 | 11, 31114 8. 68938 | 11. 31062 
49 | 8.69143*8 4267 9-99947*S | 10 29+09952 | 11. 30856 | 8. 69196 | 11.30804 
50 8.693998 412 9.999469 10 L. 1. 30600 | 8. 69453 | 11-30547 10 
51 8.69654" 3 4217 9.99946 *3 | 12 1, 09054 14. 30346 | 8.69708 | 11. 30295 9 
52 | 8.69907*3 4192 | 9 99945 '6 | |, | 19: 00954 | 11. 30093 | 8.69962 | 17, 30038 8 
53 8. 701 68 ˙9 4168 9+ 999450 f | 19-00055 | It, 29841 | $.70214 | 11.29786 | 7 
54 | 8. 704% 4744] 9-99944'3 | 10 19:99956 | 11-29591 | B. 70465 | 11.29535 f 
55 1 8:796577 | rar (2999937 | 1o, 10. 00056 | 1. 29342 | 8. 70714 | 11. 29286 | 5 
56 | 8.70904 *9. 4097 | 9999431 | 12 10.00057 | 11. 29095 | 8. 70962 | 11. 29038 | 4 
57 | $.71150*7 4074 | 999942 $1.5 10.00058 | 11. 28849 8.71208 | 11. 28792 | 3 
58 | 8.713952 | 4051 þ 999947 '$ | |, | 19-00058 | 11.28605 | 8.71453 | 11.28547 | 2 
59 | $.7163$*3 4029 9- 99941 *1 | | | 1000059 11. 28362 | 8.71697 | 11. 28303 | ! 
bo | 8.71880*0 | 9-99949*4 | 10.0006c | 11.28120 | 8.71940 | 11. 28060 | © 
Co- ine. Sine. ©o-ſecant. | Secant. | Co-tang. | Tangent. | M 


Degrees. 


1 


TABLE XIX. Logarithmic Sines, Tangents, and Secants. 


Sine. 


3 Degrees, 


9 


** — 


Co-ime. 


© cow alunpawt =O =| 


8. 71880*0 
8.72120 4 
8.72359 ˙5 
8. 72597 ˙2 
8.72833*7 


8. 73068 *8 | 


$.73302*7 
8. 735354 
8.737667 
8. 73996 ˙9 
8.7422 5 *9 


3.74485 6 
8.746802 
8. 74905 *5 
8.75129*7 
8. 753528 


8.755747 
8.75795 ˙5 


8. 76015 ˙1 


8.76233 7 
8. 76451 *1 


OJ OoOWw LO oUvovoſouuuvULol[LUs 


8. 76667 *5 
$.768382 *B 
8.77097 0 
8. 77310*1 
8. 77522 *3 


8.77733 


8.77943 
8.78152 


+ > 


9- 99940*4 


9. 99939 ˙8 
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TaBLE XIX. Logarithmic Sines, Tangents, and Secants. 


* — —_ _ a® ** 


22 


85 Degrees. 


| 4 Degrees. 

M dine Diff too“ Co-line. |} U. | Secant. | Covſecant, | Cangent. { Co-tang. 
o 8.843685 9.998941 10.00106 | 11.15642 8. 84464 11. 15536 | 6 
1]8. $4538 71 3925 | 9.99893*2 +. 10. 00107 | 11.15461 | 8.84646 | 11. * | 
2 | 3.84718" 3 544 4 | 9.998923 1 10. 00108 11. 15282 | 8.84826 | 11.1514 
3 | 8. 834897 1 2255 9.99891 4 1 10. 00109 11. 15103 8. $5006 | 11. 14994 
4 | 8.85075*1 | 797 | 9.998905, 5 10. 00109 | 1114925 | 8.85185 | 11.14815 
5 | 8.852525 j 9. 99889 6 + 1] 10.00110 11. 14748 | 8.85363 | 11. 14637 
6 | 8.854291 ; | 9: 998357 | | 10. 00171 | 1114571 | 8.85540 | 11. 14460 | 54 
7 | 8. 85604 ˙9 2931 9.998878 oy 10.00112 | 11. 14395 | 8.85717 | 11, 14283 
818.8558011 2919 9. 99886 *9 — 10. 00113 |} 11. 14220 | 8.85893 | 11. 14107 
9 {| 8.85954 6 4 9. 99886 0 15 10. 00114 11. 14045 | 8. 86069 | 11. 13931 
10 8. $6128 53 2884 | 9.99888 1 2 10.00115 | 11. 13872 | 8.86243 | 11.13757 | + 
11 | 8. 8630 4 8 9.99884 1 0. 0% 6 | 11. 13699 | 8.86417 1113583 
12 8.864738 . 9.99883 *2 4. 10.00117 [11.3526 | 8. 86591 | 1t. 13409 
13 {| 8. $6645* 5 — 9.998823 x y 10.00118 | 11.13355 | 8. 86763 | 11. 13237 
14 — | pr C48 9. 99881 *3 — 16, 00119 11. 13184 | 8. 86935 11. 13065 
15 {| 8.86986 * = 9. 99880* 4 — to. 0129 rt. 13013 8. 87106 | 11. 12894 
1658.871565 , q | 9-99879's | ,, 1. 0121 11. 12844 | 8.87277 | 11. 12723 
1748 97325's | 1200 9.99878 5 45 10. 00121 11. 12675 [8.87447 | 11. 12553 
18 8.87493 250 9.99877 ˙6 = 10. 00122 | 11. 12506 | $. 87616 — 

19 | 8. 87661 55 | 1 9. 99876 6 7 10. co123 | 11.12339 | 8.87785 | 11.12215 
20 | 8.878285 = | 9.99875 *7 | — 10. 00124 | 11. 12171 J 8.87953 | I. 12047 
21 | 8.879949 | = 9. 99374*7 | ,- 10. 00125 11. 12005 8. 88120 | 1.11880 | 
22 8. 8816070 2723 } 9.99873˙8 — 10. 0126 11. 11839 | 8. 88287 [1.11713 
23 8. 8832582752 9.998728 [7 10. 0012 11. 11674 8. 88463 | 11. 1527 
24 8. 88490 3 $7742 9.998718 | 77 | 10.00128 | 11. 11510 | 8.88678 | x1. 11382 
25 | 8. 88654*2 5 9. 99870 · 8 — 10. 00129 11. 11346 | 8. 88783 | 11. 11217 
26 } 8.88817 *4 ; 9. 99869 9 16. 00130 | 11. 11183 8. 58948 | 11. 11052 
27 8.88980 1 2711 | 5. 998689 | [7 | 10.00131 | 11. 11020 | 8.89111 | 11.108 
28 8.89742 1 3 9.99867 9 [7 10. 00132 11. 10858 | 8.89274 | 11-10726 
29 | 8. 89303 5 1380 9. 99866 *9 — 10. oo133 | 11. 10696 | 8. 89437 [. 10563 

30 | 8. 894643 wh" - 9. 99865 9 — 10.00134 | 11. 10536 | 8.89598 11. 10402 
31 } 3. 89624 6 5 9. 99864 *9 10.00135 | 11.10375 [S. 89760 | 11. 10240 
32 8. 89784 *2 * 99.998639 7 | 19.00136 | 11. 10216 | 8. 89920 | 11, 10080 
33 8. 89943 2 255 9.99862 9 5 10. 00137 | 11. 10057 | 8. 90080 | 11. 9920 
34 8.90101 7 ny 9-99861 9 | */ | 10.00138 | 11. 9898 | 8. 90240 | 11.09760 
35 | 8.902596 __ 9. 99860 *g 1 10, 00139 1. 09740 | 5. 90399 11. 09601 
358.9476 | 672 | 9-99859'9 [1% | 10-00140 | 1.09583 | 8.90557 | 11.09443 
37 8. 905736 3 9.998 58 9 [18 10. 0041 | 11. 09426 | 8.90715 . 

33 | 8.90729*7 | 2553 9.99857 ·8 ro. 00142 | 11.09270 | 8.90872 | 11. 0912 
39 8. 908853 73593 | 9. 998568 * 10. 0143 | 11. 09115 8. 91029 | 11. 08971 

40 8.91040 *4 2225 9.99855 ˙8 = 10-00144 | 11. 08960 91185 | 11.08815 

41 | 8.921194 *9 = 9. 99854 *$ ig | . 6145 11, 08805 8.91340 | 11. 08660 
42 | 8.913488 | #5 s | 9:99853*7 | ,., | 19-00146 | 11, 08651 8.91495 [f. os o 

43 8.978022 253 '9. 99852 *7 L | TO. 00147 | 11.68498 | 8.91650 | 11.08350 
44 | 8. 916550 | 2547 | 9.998516. . 00148 | 11. 08345 | 8. 91803 | 11. 03197 
45 8. 91807 *3 — 9.99850 *6 18 10. 00149 [1.08193 8. 97957 | 11. 08043 
46 8.91959 ˙1 9.99849 5 [ 10. 0050 | 11. i 8.92110 | 11. 7890 
47 |.8. 92110: 3 2520 (9. 99848 *5 5 10.00152 11. 07890 | 8.92262 | 11. 07738 
48 | 8.92261-0þ 2512 } q. 99847 '4 ; 10. 00153 | 11, 07739 $.92414 | 11- 07586 
49 | $.92411*2 } 7593 | 9, 99846+4 1810. 0154 17. 07589 | 8.92565 | 11.07435 
50 | $.92560*9 2486 9-99845*3 [18 | 10-0915 | 11. 07439 | $-92716 | 11. 07284 
51 8. 9270 0 9.99844 2 gw. on 5611. 07290 8.92866 2 9 

f $2 | 8-92858 7 3 9.998431 : 10. 00157 | 11. 07141 | 8.93016 | 11.06984 | $ 
j 53 8. 93006 · 8 1265 9.99842 1 2 to. 09158 | 11. 06993 | 8.9316; | 11.06835 | 7 
„ 54 | 8.931544 | 27 9+ 99841 0 g | 1900159 | 11, 06346 | 8.93313 | 11.06687 | 6 
. 55 8. 93301 5 — 9. 99839 18 | 10.'00160 | 11.06699 | $.93462 | 11.06538 = 
. 56 18.934481 9.99838 *8 18 | 10, 00161 | 11.06552 | $.93609 | 11.06391 | 4 

57 8.535942 2995 9-99837*7 | |g | 1000162 | 11.06406 | 8.93756 | 11. 06244 | 3 
58 $-93739 * 7 9.998266 8 10.00163 11. 06260 | 8.93903 11. 06097 | ? 
59 | 3.938850 | op 9.99835 5 18 10. 00164 11. 06115 | 8. 94049 11. 05951 | ! 
bo | 8.940296 | 74 9.99834'4 '{ 10. 00166 | 11,08970 | 8.94195 | 11.05895 [ 
M Co-fine. |} * = "TC Co-ſeeant, ]  Secant. . | Co-tang. | Tangent. M 


* | HP * _— ** 
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TABLE XIX. Logarithmic Sines, Tangents, and Secants. 


„* — Mi. AM. AM. at 


— 


1 


84 Degrees. 


” 


5 Degrees. 

Sine, Jftroo” Co-line D. J Secant o-ſecant. | Tangent. ] Co-tang. | M 
8.9402y *6 9+ 993834*4 | ;,g | 12-00166 | 11. 05979 8.94195 [f. 05805 | 60 
8.94173 *8 G03 9-99833*3 | ;g | 19-00167 | 11. 05826 [S. 94340 [1.05660 | 59 
8. 94317 *4 — 2 9.998322 18 | 10.00168 1. 05683 8. 94435 | 11.o5515, | 58 
8. 94460*6 | 73% | 9.9983r-1 13 | 19- 00169 | 1.05539 8. 94630 [1.05370 | 57 
8. 94603 4 1222 9.998 30 0 [18 ro. oo | 11.05397 8.94773 [17.052276 
8. 947456 — 9.998280 | , | 1. 0121 1105254 8.94272 1. 0508355 
8. 94887 *4 9. 99827 *7 | ;g | 10-00172 | 1.05113 | 5, 95060 | It. 04940 | 54 
8. 95028 *7 — 9.998266 [18 | 10.00173 | 11.04971 8.95202 [r. 04793 | 53 
8. 951696 | 2379.998285 20 | 19-0175 | 11.04830 | 5.95344 | I1.04656 | 52 
8.95310 0 2342 | 9.99824*3 18 | 19-00176 | 11. 04690 | 8.95486 | 11. 04514 | 51 

95440 ˙9 = 9.99823 *2 [20 | 10.00177 | 11.04550 | 8.95627 | 11.04373 | 50 
8.95589 *4 9.998220 [18 | 1000178 | 11.04411 8.95767 | 11. 04233 | 49 
8.95728*4 2317 9. 99820 *9 [20 | 10. 00179 11. 04272 8. 95908 | 11.04092 | 45 
8.95867 0 9350 9.99819*7 | 1g | 10 00189 | 1.04133 | 3. 96047 | [1.03953 | 47 
8. 96005 *2 e 9.99818 620 | 10. 00181 | 11.03995 $. 96187 | 11.03813-] 46 
8.96142 *9 * 9. 99817 *4 | 18 10. 00183 [11.033857 8. 96325 [1.03675 [_45_ 
$.96280*1 9. 99816 10. 00184, | 11. 03720 8.96464 1.03536 | 44 
8 * 0 2280 9. — — 10 vecde 11. 3583 | 5.96602 | 11. 03398 | 43 
8.965534 1238 9.99813 ˙9 1810. 00186 f. 03447 8.96739 [f. 03261 | 42 
8. 96689 *3 1 9- 998128 20 | 10. 00187 11. 03311 8. 96377 | 11.03123 | 41 
8. 96824 *9 — 9. 99811 *6 | 20 | 1. 00188 [11.037125 $. 97012 | II. 02987 | 40 
8. 96960*0 9-99810*4 | ,, | 1000190 | 11.03040 | $.97150 | 1.02850 | 39 
8. 97094 *7 mo 9. 99829 *2 | ,, | 10-00191 | 11,02905 | 3.97285 | 11. 02715 | 35 

97228 *9 3* | 9. 99808 0 20 | 19- 00192 | 11.02771 | 8.97421 | [1.02579 | 37 
$.97362*8 * 9.99806 +8 20 | 10. 00193 | 11. 02637 8.97556 [. 02444 36 
8. 97496 2 — 9.92805 *6 | 20 | 10. 00194 | 11. 02504 8.976901 | 1. 02309 | 35 | 
8.97629 *3 9.99804 420 0. 00196 11. 02371 | 8.97825 [110217534 
8.977619 2210 | 9.99803 *2 20 | 10. 00197 11. 02238 | 8.97959 | 11.02041 | 33 
8.978941 15 99802 20 | 10.00198 [. 021068. 98092 11. 01908 | 32 
8.98025 *9 2197 | 9. 99800 58 20 | 19- 00199 11. 01974 8.98225 [1.01275 | 3! 
8.93157 *3 _ 9. 99799 *6 | ,, | 19. 00200 | 11. o1843 | 8.98358 [1.01642 | 39 
8.98288 * 9. 99798 * 10. 00202 | 'I1.01712 | 3.98490 | IT.otgro | 29 
8. 98478˙9 22745 — . a ro. 00203 III. or 581 | 8. 98622 | 11.c1378 | 25 
8.98 549 *1 * 9.99795 ˙9 20 | 19-00204 | 1.01451 | 8.98753 | 1.01247 | 27 
8.98678 ·9 2 9.99794 7 20 19.00205 | I1.0r321 | 8. 98884 11. 071116 26 
8.98808 · 3 — 9.99793 5 | ,, | 19-00207 1. 01192 | 8.9901 j5 [. 0985 | 25 
8.989374 5 9.99792 *2 | ,, | 10. 00208 | 11.01063 | 8.99145 [f. 0855 | 24 
8. 99066 *0 3 9.9979 'o | ,, | 10.00209 | I1. 00934 8.99275 | I1.00725 | 23 
8.99194*3 | 773® | 9.99789 +7 20 | 19-00210 I. 00806 | 8. 994056 | IT. 0595 | 22 
$.99322*2 GIF 9.99788 *5 | ,, | 10-00212 | 11, 00678 | 8.99534 | 11.00466 | 21 

8.99449*7 | —— 9-99787 *2 | 20 [1.0213 [ 11.00550 | 8. 99662 | 11. 00338 | 20 
8.995768 1 9-99786-0 | ,, | 10.00214 | 1.00423 | 8.99791 | I. 00209 | 19 
8.99703 *6 . 9.997847 [20 | 10. oo 15 11. 00296 | 8.99919 ft. ooo081 18 
8.99829 9 5 9.997835 | ,, | 10-00217 | I1.00170 | 9.00046 10. 99954 | 17 
$. 99956 0 : 9.99782 2 | ,, | 10.00218 | 11. 00044 | 9.00174 | 1099826 | 16 
9. 00081 *6 | — 9. 99780 9 | ,, 10. 00219 10. 99918 | 9.00301 | 10. 99699 15 
9-00206'9 | 202 [9.99779 7 | 22 | 10. 00 | 10. 99793 | 9.00427 0.99573 | 14 
9.00331*8 | 6 | 9: 997784 | ,, | 19-00222 | 10.99668 9. 00553 | 1999447 | 13 
9. 00456 *3 s. 9.99777 122 0. 00223 10. 99544 | 9.00679 | 10. 99321 | 12 
9. O08 · 5 | 2972 | 9.99775'8 22 10. 0024 10. 99419 9. cg 10. 5919 | 11 
9. 00704*4 2050 9- 99774*5 | 22 | 1. 0225 | 1. 992906 | g*00930 | 10.99070 10 
9.c0827*8 2052 | 9: 99773'2 | ,, | 1900227 | 10.99172 | 9.01055 | 10. 98945 | 9 {| 
9+ 00951*0 1028 9.99771 'g | ,, | 10-00228 | 10. 99049 | 9.01179 | 10. 98821] 8. 
9. 01073 *7 4 9. 99770*6 | ,, | 10,00229 | 10. 98926 | 9.01303 | 10-98697 | 7 
9. 01196*+2 [2845 9. 99769 *3 | ,, | 1900231 10.98804 9.01427 | 10.98573 | 6 
9.01318˙2 —— 9.997680 22 | 1000232 | 10. 93682 [9.01550 [10.848 5 
9.014490 0f 022 9% 99766*7 | ,, | 1000233 | 10.98560 | 9.01673 10.983274 
9. OT561*3 3] 9. 99765 *4 | ,, | 10-00235 | 10. 98439 | 9.01796 | 10.98204 | 3 
9.01682 «4 | 7277 | 9. 99964'1 22 | 10. 00236 | 10. 98318 | 9.01918 | 10. 98082 | 2 
9. 01802 *1 . 9.997628 [z | 10.00237 10. 98197-] 9.02040 10.9796 | I 
9. 01923 *5 9.99761 4 3 | 10. 20239 10. 98077 | 9.02162 | 10. 97838 | © 
_ Co-line. 2 Sine. Co- ſecant. | Secant. Co-tang. Tangent. IM 
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ABLE XIX, Logarithmic Sines, Tangents, and Secants 


[ 


114 J 


83 Degrees, 


6 Degrees. 

M . in 1 5004 Co- ſine. D. — — 4 
len | 9+ 99761*4 8 — — | Cotang, ] 
2 33 2 1995 9. 99760 2 — 10. — — 98077 9. 02162 10. 97838 60 
319. 2282 · 5 1989 9. 99758 8 10. 00241 3 — wh 02283 10.97717 59 
4 | 9.024016 1934 9. 99757 *4 = 10.60082 — 97837 | 9+ 02404 | 10. 97596 58 
59. 02 620 ·3 1978 9.99756˙¹ g 10, 00244 = — 9.02525 | 10. 97475 | 57 
e eee — J I. 
71% 02756-7 xg67 | 999753 4 | ay 23 110.9736 DEA 
8 9.02874 ˙4 1962 9.997520 Oy 10. 00248 ae # $4 02885 | 10,97115 "54 
E 10. 97243 | 9-03005 | 10-90995 | 53 

ro | 9.031089 | 295! 9+ 99749 3 ” 10. 00251 * — 9. 9312410. 96876 | 52 

„ PLS | 1997 eee eee Ee 

12 — 4 1941 9.99746 6 8 10. 00253 I To. o6 gr | 903361 | 10.96639 | 50 
4 2 | 1. 55 | 10. 99774 | 9-03479 | 10-99527 | 49 

14 | 9.03574 *1 1930 9.99743 ˙9 | ,, | 1900256 mn 58 | 9.03597 | 10. 96403 | 48 

15 | 9.036896 | ? gas 1 999975 5 — 10. 00258 TG 9-03714 | 15. 96286 | 47 
16 | 9.038048 1920 [.2:99747 2 — 10. 00259 10. — — 10. 96168 | 46 
17 | 9.0 . 191 9.997397 10. 0260 - : 10. 96052 45 
—— 1918 9: 99738-3 23 10.00260 | 10. 26035 9.04085 19.258782 
bs | $-oqzg's | 255 | ov. 997369 | ,z | 10-00263 10. g6o80 | 9.04181 | 10.95819 | 43 

209. 04262 'S x 1899 9+ 99735'S. 2 10. 00264 — 952 9.04297 | 10.95703 | 42 

21 9. 04376 1894 222. + 10.00266 — 9.04413 | 10.965587 | 41 

22 9. — * - 1389 | £99732 7] ,,] 7% 00267 | 19 62 9-04528 | 10: 95472 | 40 

23 9.04602 · 1884 9. 99731 3 * 10. 00269 age 24 2.84553 | 10.95357 39 

24 | 9-04715:4 | 2579 8 22 | 10.00270 Biſon} $a nd inte en 38 

25 9.048279 1875 9+ 9972 Y * IO, 00272 * 9.04873 10. 95127 37 

26 | 9.04 . 1870 2. 8 — 10. 00273 CODE 9-04987 | 10.95013 | 36 

27 9. — 1865 9.99725 7 0 e 00274 > — 9.05101 to. 94899 35 

23 9.051635 1860 | 9- 99724 2 12 10. 00276 . 8 9.05214 10. 94786] 34 

29 0274 1855 9.99722 8 3 10. 002 9494 9. 05328 IO, 94672 

9. 05274'9 . + 77 | 10. 94836 | 9.0 | 21 

30 9.05385" 1850 9. 99721 '4 . 10. 00279 10 9.0541 10. 94559 | 32 

9:95385'9 | 1845 [2997199 | 23 [12:0928 94725 | 905553 | 19-94447 | 
31 9.05496 6 Lag LIES 10. 9461 f 31 
549 00718 * V. 4 | 9- 05666 |] 19. 

22 | 9.056071 1341 | £99725, 10. 00282 [10 94334 | 30 
33 | 9-05717*2 1836 48-44 57.) 12 10. 00283 * 9. 05778 10. 94222 | 29 
34 | 9.05827 1 1831 | 7 99715*6 * 10. 00284 * moons 9. 5890 | 10.94110 | 28 
35 | 9.05936 *7 1827 | 7 99714˙1 * 10. 00286 EO 3 | 9. 06002 | 10.93998 | 27 
EEE] inves 9: 997127 | 45 | 10-00287 10-94173 | 9-obr13 | 10. 93887 26 
37 4 — = 1817 9. 99711 *2: E 10. 50289 5 3 9.06224 10. 93776 2c 
38 | 9. 062639 1813 9. 99709*8 mY 10. 00290 22 9.06335 10. 93665 | 24 
39 9.063724 1808 9˙ 997083 * 10. 00292 — — 9. 06445 10. 93555 | 23 

40 | 9.064806 | 2594 | 99706 $ | 2 | 10,00293 — 5.5086 | 10-9344 | 28 

ar | 9.06588 55 1799 CET 23 10. 00295 | 10.936519 | 5 — — — 21 

42 | 9.06696 * 1794 | 03 '9P 10.00296 «93225 j 20 

43 4 96853•6 1790 9+ 99702 4 * 10 — = 93411 | 9.06885 | 10.93115 | 19 

as | 9.069107 1286 9. 99700*g | 2 | 10. 00299 10-93304 | 9-06994 | 10. 9300b | 1d 

45 9. 07017 *6 1981 9. 99699 4 225 10. 00301 oy 9.07103 10. 92897 17 

46 9.07124 2 1777 ge + TO. CONDE — —— 8 ” 

47 | 9.072806 | 2772 9-99090*4 To, 0030 : To. 92 19 

1 507296 's | x568 | 999994'9 25 | 10, _ 90076 | $-07ga8 | 20-98572. 1.26 

49 9.074424 1963 | 7 99693 4 5 10. oo 3o⸗ . — 9.07536 | 10. 92464 | 13 
n 596919 | 25 | 10,00308 | 10. 92662 | 9-07643 þ 1092357 | 13 
ot | 9. 07653*3 1755 9. 99690 *4 — IO, O03 10 10. —— $4 97858 10. 92249 | 1! 
52 9.07758 I750 9.99688 »9 IO. 0021 g 2 10.92142 | 10 

53 | 9 97883 k. 1746 9- 99687 4 — — 0 — — 9.07964 10. 92036 9 

54 | 9.079676 | 174 9. 99685 8 | 27 | 10.00314 | 10 nn > 
55 9.08071 ˙9 1738 1 ont 4 + 10.00316 — 5 10. 91823 | 7 
F | 9.0819x* 1733 [— : 10, 00417 | 10, 8 10. 91717 | 6 

bo hp - 1729 9-99681 *2 27 10. = — 91928 9. 08389 10. 91611 5 

58 9.08383 2 | 7735 9-99679*7 | 7? | 10.00320 —— 9.08495 | 10.91505 | 4 

59 | 9.08486 4 1721 [37 99678 2 25 | 10.00322 OTE 9-08 10, 91400 | 3 

bo | 0, o8 589 *4 1717 9.99676 6 1 ro. 00323 | 10 D | 9.08705 10.91295 | 2 

TY BO |_// | 9-99675:1 | *> | 10-00325 * o8810 [10.917190 
— Sine. 9 C 1 22 — 9.08914 10.91 6 , O 

- = ain | Co-fecant. } Secant. Co-tanp. | Tangent. M 


N 


TaBLE XIX. Logarithmic Sines, Tangents, and Secants 


7 Degrees. 
M Sine. Diff 00 — — — 
= Co-line. | VU, | Sccant, | Co-tecant. | T 
I — . 1713 9.996751 FTT 00325 | 10 | — — A 
ee 
1138212 2*0 | 25 | 10.00328 | 10.9120 vogory 7 10. gogbr | 59 
"© | 1700 | 9 99979'4 10. 00 5 | 9.09123 | 10. 90877 | 58 
; 4 m_— 1696 | 9.996688 at — — — 10.9073 | 57 
2 16922. 222 25 10.033 [_19- 908 ieee 
7 9.09202 4 1688 9.9966 5 7 127 OT 99 9. 094 34 10. 90 566 55 
9.093637 | 1684 | 9-99664*1 | 27 | 10. 334 | 10- 90798 | 9.09537 | 19. g0qb3 | 5 
8 9.09404 7 —— 9. — 27 10.00336 10. 90696 9. 09640 10 — 2 
: | 10.00 . 
2 FEHHEABAEIE 2E 
1 « 99659 *4 10. 00341 3 09845 | 10. 90155 | SI 
1 . 1668 | 99657 8 0 10. 00342 | 10 55155 N 
13 | 9. an oY 1665 — —— . a. 10.00344 10. — 2 10. 32355 49 
14 9. 10006 · 2 1661 * . 27100345 10. 90093 101 50 | 10. 89850 | 45 
. . 9. 10252 | 10. 89748 
15 | 9. 10105 6 1657 9 27 10. 00347 10. 8 974 47 
— * 9. 99651 *4 9994 | 9. 10353 | 10.396 
16 m_ 1653322 27 10, 00349 | 10.898 | 9 9947 46 
9» 10204 *8 640 9894 9. 10454 10. 896 6 
17 : : 16 9+ 99949 8 _ | 10. OOJ& — 49 | 45 
18 4 — 1045 9.996482 46 — 1. 910555 [1.39445 | 44 
19 9. 10 ce. 8 1641 9. 99646 5 . 10. 00353 90 82 2 9. 106 56 10. 89344 43 
20 * 1 1638 wh 996449 o 10. 00335 3 9. 10756 10. 89244 42 
219.1 — 1634 9: 9964322 — IO. 00357 10. ee . — 10. $9144 | 41 
| 9-10697*3 a 5 1095 10. 890 
22 od 1620 | 9 99041 *7 10. 00 9044 | 40 
23 | 9. 108939 1627 | 9: 996490 - 10, — . . 
24 | 9.10 — 1623 9.99638 ˙4 27 o. 00362 | IQ. — 9.11156 | 10. 88845 | 38 
25 | 9. 2 1619 9.99636 *3 28 10.00363 | 10. — 9.11254 10. 8874637 
E [_9: 996351 27 | 19-00365 | 10. BBgr 9.21353 | 10.33647 | 36 
27 9- — * 1612 | 9 99633" * [70:00307 | 20. — 3 | 9- 11452 | 10.88548 | 35 
28 3.7 1608 3.3963 3 . ay 00368 ro — irn 
29 | 9. hy LM. 160g | 9 99930 '2 28 | 1000370 6. $852, 16 11649 | 20-55331 | 33 
30 ] 9.11 4p 1601 | 7 99628 *5 3 to. 00371 Ny 88 * 9. 11747 10. 88253 | 32 
31 14 1597 9.99626 ·9 1 IO. 0373 3 9. 11845 10. 88155 | 31 
of ee BY OY be i | on 8 — 10. 88057 | 30 
33 — * 1590 9.996235 4 — = 20334 | 9. 12040 | 10. 87960 | 29 
34 | 9.11 25 7 1587 9. 99621 *9 18 10. 00378 — 9.12138 | 10. 87862 | 28 
3519 1123.2 1583 9.99620˙2 28 to. oo380 | 10. 88 43 | 9-12235 | 1.87255 | 27 
7 1 2 22 28 2. 00382 — 9. 12332 | 10. 87668 | 26 
- * 1576 9.996168 0 — —_ — 9. 12428 | 10. 87572 | 25 
Kues | 1575 [9901501 | 8 | err ne 
39 © anal 1569 — — 28 10. 00387 | 10. 85869 —— 23 23 
xe66 | Þ 991 IO. - 10. $72 
40 | 9.12518+7 186 9. 99610 · 28 FI 10. 87575 | 9.12813 | 10.8 185 80 
h 2% |10. 00390 | 10.87481 | 9.72909 | 10 6h, bag 
42 9.12 * 1559 9. 99608 3 28 to. 00392 | 10 8 Ts — 10. $7091 20 
. 5656528 10.00393 | 19-872 9. 1300g | 10.36996 | 19 
4122422. 9.996849 28 | 10.00395 | 10. een 
45 — 5 1549 9.996032 | ,g | 19-00397 _ 8 9.13194 | 10. 86806 | 17 
| 995 4 LY 9.99601 5 10 5 . 913289 10. 8671 6 
46 21 DO ———— 28 . 00399 [ 10.8707 8 
SEA 995998 | ,_ | 10.00400 II. mn ung 
43 4 1 1539 9.99598 0 = 10, 00402 — _— 9.13478] 10. 86522 | 14 
q__— 9-99596*3 | ,g | 19-00404 | 10.86 9 | 922073 | 20-364a7 1 13 
355'T] 1532 9- 99594 *6 10. 5 1 9.13667 | 10. 86333 | 12 
501 9:13447'0 | 1529 9. 99592 *$ 30 NES _ 45 | 9-13761 | 10.86239 | 11 
$ 9-13538 7 152 9.99591 ˙1 to. 004 ＋ 2031.2 13554 10, 86146 | 10 
7 4 15 30.3 — 9.99589 ·4 28 — — — 9.13948 | 10. 860532 | 9 
137216 9.99587˙6 Ol, 86370 | 9. 14041 | 10.859; 
5 9.138128 1812 | 9.99585'9 | 35 >:00412 | 10-86378 | 9. 14134 | 10.8586 : 
1— 9. 13903 7 1516 . 59 30 10. 00414 10. 36187 9.1 22 . 2 7 
4 2er 9-99584 * to. 00416 10. 86096 4227 [10.857236 
3 9-13994'4 10% | 9:99532"3 9 g. 14320 | 10. 85680 | 5 
2 g-rgo85.0 | 15 202808 | 23 .00418 | 10. 86006 | 9. 14412 — — 
9.14175 15 22 ro. 00419 | 10.8 — 10. 85563 | 4 
| 1 4 * 15.4 1503 9. 99578*8 8 10.0042 | 10 <2 9. 14504 | 10. 85496 3 
1 Lane |. 3500 9- 99577*1 | , | 1000423 —— 9. 14597 | 10-85403 | 2 
L [_9-14355's 9.995753 | 10.00425 | 10. 5734 | 9- 14688 10. 85312 
* Co-ſine. Sine. C — x0. 85644 | 9: 14780 | 10-85220 | © 
b o- t.] Secant. | Co-tang. | Tangent. | V 
82 Degrees. — 
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TaBLE XIX. Logarithmic Sines, Tangents, and Secants. 


F [226 ,Þ- 


> 


hs A 


- 


. 4 : 8 Degreees. 
1— — : 
dine Diffroo“] Co-ſine. D. } Secant, | Co-ſecant, Tangent. | Co-tang, D 
© | 9-14355*sS 1406 | 9:99575*3 » | 10, 00425 | 10, $5644: 5 
1.9. 144453 [427 9.99573 ·5 30 10. os 10.886.428 10. 85220 
2 9. 14534 ˙9 1493 9. 99571 *7 30 * 2 8 10, 857555 9. 14872 10.85128 
3 | 9+ 14624*3 425 9.99569 *g | 3? — — 3375 9. 14963 222 
4 | 9.14773•6 « 99568 +1 | 32 "a 9+15054 | 10.84946 
5 | 9. 14602 ·6[ 7454 4 — * 28 = 10. 85286 | 9. 15145 | 10. 848 5 
69 14897 7 ae Cal ad w + 20434 [_10- 85197 | 9.15236 | 10. 84764 
e e . EET pimps: 
8 | 9.150686 14759. 955610 | 39 10, 43% 10,88 | 925417 | 10. 84583 
9. | 9.15156, 1472 9.99550 1 3* | 10. 1390.849319. 15508 10. 84492 
IO . 18245 57 1469 9.99557 * 30 54 a 34843 9. 15598 | 10, 84402 
l —.— L 3o e. 84255 | 9.15688 | ro. 84312 
- 2 * | - 
i Eres | rein | P95 | go | inns roar e 
13 | 9.15508. 3 | 199 1 5.995515 | 3® — 10.842 [ enn 
14 | 9-15595*7 | 1457 95552 ·1 | 3* | 10:00450 | 10.8522, . 15956 1.8444 
| 15 | 9-15683-0 | 1454 [| 0.09548 «2 | 3* = ——— 9- 16046 | 30. 83954 
[16 '| 9: 1577000 | 9 Foe p23 5838; 
17 | 9.158569 1445 q 8 : 30 . 10. 84230 | 9.16224 | 10, $3776 
18 | 9.15943"s | 1445 | 9.995427 | 3* | 16.0002 1.84046 | 26312 | 10.83638 
I9 | 9. 19030*n 1442 9. 99540 *9 30 "RY 2 * =» 16401 10. 83599 
2 9.71644 [. 20 [32 —— 10. 53884 | 9 28277 
21 9.16202 5 ee 9.99537˙2 30 p— 5 = 2. 10228 10. $3423 
22 | 9. 16288 5 | 7433 | , 4444 3 | 32 a 10 $3797 9-16665 | 10. 83335 
23 | 9-2163743 | 1952 | 9:99533 4 | 3? 10-00467 16. 83826 2 
24 | 9. 16460 · ; 30 : e : 10. $3159 
25 | 9. 165454 | 1424 . _ . 1 — —— 10. 83540 | 9.16928 | 10. $3072 
26 [91665007 | © 2.93527 J e——00472 |_12:33455 | 9.17016 | 10.8298, 
e. T * 99527 © 10.00472 | 10. 83369 = 
27 9.16715 9 1457 1 PP 30 3399 9.17103 10. 82897 
28 | 9.168508 | 1476 f 5.955247 32 | 10,7 1. 8284 | 9. 17190 | 10.82810 
20 | 9.168856 | 1413 | 0.055222 | 32 10. 00478 og? | 2 22077 | 0 Sanas 
30 | 9. 169% *2 | 1410 9.99520 ·3 | 32 ny 1: 5 70. 93114 | 9.17363 | 10. 82637 
31 | 9. 195054 *7 cpa 9: 9951844 32 C0450 | 10-53030 | 9.17450 | 10.82550 
32 | 9.171389 | 145 | 9.035165 | 32 1. C48; 1. $2945 | 9-17536 | 10. 82464 
331 9-17223*0- appar 9. 99514 *6 32 wa fri.” 70, 52861 9-17622 | 10, 82378 
34 | 9-17307*0 | 13992 9.995127 32 10. 455 | 10-82777 | 9.17708 | 10. 82292 
35 | + 1539048 | 2396 9.99610 ·8 [ 32 |; 1 10. 82693 9. 17794 ro. 82206 
36 | org] 1394 e 3: [2 | 10-32609 | 9-17880 le. Sie 
37 | 9-17557's | 1283 5.5557 8 | 32 10. cz; | 10-82326 | 9. 17965 | 10.8203; 
38 | 9-17641-1 | 1388 9.99505 1 32 10.0495 10.824746 9.7858“ 10. 81949" 
39 |] 9.77724 ˙2 1355 9. 99503 2 32 e 10. 82359 9. 18136 10. 81864 
40 9. 17807 *2 1383 9. 99501 *3 | 3* a 2 497 | 10.82276 | 9.18221 10. 81779 
qt 5.78900 359 ;. 18306 10. 81604 
42 | 9-17972*6 | 1377 (54574 32 1. age, 1.82827 | 9.18391 18, dice 17 
2.16551 1374 9.99495 5310. 0% 10. 8047 | 9: 18475 | 10.81525 
44 9. 18137 4 x; by 9+ 99493 * 33 0 3 2 3 51945 9.18560 10. 81440 
45 9.18219 ˙6 1360 9.904 14 32 + 00500 | 10. 818639. 18644 10. 81356 
: . 2; Le. 81280 | 9. 18728 10. 81272 
47 | 9.18383 ·4 3”4 | 9. 99487*7 | 3* |. 10. 00: » 61098 | 9.18812 | 10, $1188 
48 | 9.18465-1 69.994857 | 33 7. 0014 | 10. 87637 | 9:28896 | 10. 81104 
49 | 9: 185466 | 7359 9.994838 | 3* . 516 | © $1535 | 918979 | 10.8102: 
50 | 9.18628 -0 | 1356. . 8133 819 081453 | 9.19063 10. 80937 
9.99481 *$ o. 00518 
a — 1353 Ho 33 y 51 10. 81372 9. 19146 10. 88 
51 | 9.18709 *2 19.994798 "TO. 60520 — 
52 [9.78799 ·3 [1357 8 32 + ©0520 10. 81291 9. 19229 | 10. 80771 
a * 1348 9 10. 00522 | 10.81210 | 9.19312 | 10. $0688 0 
enn 6 | 9: 994759 33 | 10.00 44 | 10.8 
5419.189519 | 734 9.994739 | 33 | to — 51129 9.79395 10. 80605 | 9 
1 o. «| 7343 3.9 | 32 | 72: 99526 10. 81048 | 9.19478 | 10.8 
55 o. 70022 *5 9.99472*0 | 3* ro. 828 0522 6 
1 i; Ee | g. 19561 [ 10. 804305 
56 5.1 1 8 5.98470 5 10. 00530 | 10. Jobs y | or ane 
58 292935 2 9. 99468 *© > 10. 00532 | 10 80807 < —＋ ay <1 4 
ade ah, 9-99466 · 0 10,00 ; . 
59 | 9193534 | 1333 | 9.994640 | 33 1, 538 10. S7 | 9 19807 10.819 
1 | 9.194332 | 7339 | 0.504620 | 33 | 10.0228 [ $2947 | 9-19889 10. 8011 | x 
M {- Co-line. 7” al : 5 [ 22: 30567 | 9- 19971 | 10. 800zg | g 
ine. ine. Co-ſecant. | Secant. Co-tang. | Tangent, Mf 


8&1 Degrees. 


TaBLE XIX. Logarithmic Sines, Tangents, and Secants. 
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9 Degrees, | 
M Sine  JDiftooT Tone. P. T Secant. T Co-Tecant. Tangent. | Co-tang, | M 
oO | 9. 19433*2 1328 9. 99462 0 33 10, 00538 | 10. 80567 | 9. 19971 | 10. 80029 | 60 
19.195129 13226 | 99460 *0 33 10. oo 540 | Io. 80487 | 9. 20053 | 10. 79947 | 59 
2 | 9.19592 5 1323 9.99458*0 33 10. 00542 to. 80408 | 9.20134 | 10. 79866 | 58 
3 | 9-19671*9 1321 9. 994560 33 10. 00544 | 10.80328 | 9.20216 | 10. 79784] 57 
4. 9297511] 1318 9.99454 0 35 10, 00546 | 10. 80249 | 9. 20297 | 10. 79703 | 56 
$5 | 9% 19830*2 1316 9. 99451 *0 | * 10. oo 548 | 10. 80170 | 9.20378 | 10. 29622 | 55 
6 | 9.19909*1 1313 9.994499 32 10. 00550 | Ic. 800gt | 9. 20459 | 10. 79541 | 54 
7 | 9. 19987 *9 1211 | 9: 994479 33 10. 00552 | Io, 80012 | 9.20540 | 10. 79450 | 53 
8 | 9.20066 »6 1308 9. 99445 *9 35 10. 00554 | 10. 79933 | 9.20621 | 10. 79379 |] 52 
9 | 9-20145'1 1306 9. 99443 *8 23 I10.00556 | 10.79855 | 9.20701 | 10. 79299 | 51 
10 | 9.290222 *4 1304 9. 9944r*8 33 10. coz58 | 10.79777 | 9.20782 | 10. 79218 J 50 
1119. 2030157 12011 I 99439 8 35 10. 00569 | 10. 79698 | 9. 20562 10. 79138 49 
12 | 920379 *7 — 9.99457 ˙7 | 22 | 10.c0562 | 175. 79620 | 9.20942 | 10. 79058 | 48 
13] 9.20457*7 1296 9. 99435*7 35 10. 0864 | 10. 79542 | 9.21022 10. 78978 J 47 
14 | 9.20535 4 1294 9. 99433 5 — 10. 00 566 10. 79465 9. 21102 | 10. 78898 | 46 
ts 9.206131 bona 9. 99431 *6 35 ro. 00568 | 10. 79387 | 9.21182 | 10. 78818 | 45 
16 | 9. 20690 *6 1289 9. 99429 *5 35 10. 00571 | 10. 79309 | 9.21261 | 10. 78739 | 44 
17 | 9.207679 1289 | 99474 2 | 1000573 | 10. 79232 4 9-21341 | 10. 73659 | 43 
18 | 9. 20845 2 128: | 9: 994254 3 | 10. 00575 | 10. 79155 | 9.21420 | to. 13580 42 
19 | 9.20922 *2 — | 2 99423"? 35 | 10, 00577 | 10, 79078 | 9.21499 | 10.7850 | 41 
20 | 9: 20999*2 | "0 | 9:99421'2 f = | 10.00579 | 10. 79001.| 9.21578 | 10. 78422 40 
9. 21076 *© 1278 9- 99419 *1 10.00581 | 10. 78924 | 9.21657 | 10.78343 | 39 
9.211525 129; | 9:99417*1 | 33 | 10.00583 | 10. 58847 | 9421736 | 10. 78264 | 38 
9.21229 *1 1299 g- 99415 *© | 35 | 10.0058; 10. 78771 | 9.21814 | 10.78186 | 37 
9. 213055 12719994122 35 | 10. 00587 | 10. 78694 | 9. 21893 | 10.78107 | 36 
25 | 9.21381 '$ | 1268 [_?: 99410 ·8 — 10. oo 589 | 10. 78618 | 9.21971 | 10. 78029 | 35 
9-21457'% wages * 99408 9 to. 00591 10. 78542 | 9. 22049 | 10. 77951 | 34 
9.21533 *'8 1264 9.99406 6 35 10. o 593 10. 78466 | 9.22127 | 10. 77873 | 33 
9.21609 *7 1261 9: 99494'5 — 10. 00596 10. 78390 | 9.22205 10. 77795 | 32 
9.216854 — 9.994024 [ 35 ro. 00598 | 10. 98315 | 9. 22283 | 10.7717 | 31 
9. 21760 *9 — 9+ 99400 *2 | — 10. oo6o | 10. 78239 9.22361 | 10. 77639 30 
9.218363 = 9.99398 2 ? | 10. 00602 | 10, 78164 | 9-22438 |] 10.77562 | 29 
9.21911 *6 _ 9.99396 · 0 37 19.00604 10. 78088 | 9.22516 10. 77484 | 28 
9. 21956 *8 3 9. 99393 ˙9 | 37 | 10, 00606 | 10. 78013 9. 22593 | 10. 77407 | 27 
9.220648 | — 9. 99391 3 | 35 | 10.0608 | 10. 77938 | 9. 22670 | 10. 77330 | 26 
9.22120 *7 1246 9. 99389 7 | — 10. oo5 10 | 10. 77863 9.22747 10. 77253 | 2: 
22422 344227775 10. oo 12 10. 77789 9. 22824 10. 77176 | 24 
9. 22286 *1 2042 9.99385 4 | 35 | 0.00615 | 10. 77714 | 9.22901 | 10. 77099 | 2: 
9. 22360 *6 — 9.99383 ˙2 | 37 | 10.00617 | 10. 77639 9. 22977 | 19. 77023 | 22 
227.9 1337 9.99381 1 | 35 | 19. 00619 | 10. 77565 | 9.23054 | 10. 76946 | 21 
9. 22509 *2 — | 9. 993783 *9 — to. 09621 10.77491 [9.23130 | 10. 76870 | 20 
9. 22563 *3 1233 9+. 99376 *'8 10. 00623 | 10.77417 | 9+ 23206 | 10. 76794 
9 22657" 3 | 1231 | 9: 99374'6 | 27 | 10-00625 | 10. 77343 | 9-23283 | 10. 75717 
9.22730 *1 1228 89.993725 35 | 10. 00628 | 10. 77269 | 9.23359 | 10. 76641 
9. 22804 *8 1226 | 9 993703 37 | 10.00630 | 10.77195 | 9-23435 | 10. 76565 
5 | 9. 22878 4 — 9.99368 *1 | 37 | 10.00632 | 10.77122 | 9.23810 | 10. 76490 
9. 229518 1222 | 9+ 99366*0 * 8 00634 | 10. 77048 9. 23580] 10. 76414 
9. 2302 5 2 281 99363 ˙8 37 | 10. 00636 | 10, 76975 | 9. 23661 | 10.75339 
9. 23098 *4 1218 | 9: 99361 *6 37 | ro. 00638 | 10. 76902 | 9.23737 | 10. 76263 
| 9231715 | 1216 9: 99359'4 37 | 10. 00641 10. 76829 | 9.23812 | 10. 76188 
_50 | 9- 23244 *4 1214 9. 99357 *2 — 10.00642 10. 76756 | 9.23887 | 10. 76113 
9233172 1212 | 9+ 993550 10. 00645 | 10. 76683 | 9. 23962 | 10. 76038 
+ 9. 23389*9 1209 9-99352 *8 37 | 10, 00647 | 10. 76610 | 9.24937 | 10. 75963 
| 9. 23462 5 1207 9. 99350*6 37 10,00649 | 10. 76538 | 9.24112 | 10. 75388 
þ 9-23534*9 1205 | 99348*4 | 37 | 10. 00652 10. 76465 | 9.24186 | 10. 75814 
9. 23607 *3 1203 9: 99346 2 = 10. 00654. | 10. 76393 | 9-24261 | 10. 75739 
- 9-23679*S | 1201 9:99344"9 | ,. | 10-00656 | 10. 76321 | 9424335 | 1. 75665 
2325251 1199 [999341 8 37 ro. oo 58 | 10. 76248 | 9. 24410 } 10. 75590 
9.23823 ˙5 1197 9.99339 *6 - o. 00660 | 10. 76177 | 9. 24484 | 19. 75516 
- 9. 23895 *3 1195 | 999337 '4 28 o. 00663 | 10. 76105 | 9, 24558 | 10. 75442 
9+ 23967 0 9- 993351 | 3* | 10. 00665 | 10.76033 | 9.24642 | 10. 75368 
- Co-line, Sine. Co- ſecant. — | — Tangent. M 
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XIX. Logarithmic Sines, Tangents, — 3 
TABLE . 8 m 


Degrees. | Co-tang. | M 
ah nh — Co-tecant, | Tangent. 5065 T* 
— Vifioo_Co-line. | LAI 0. 76033 | 9. 24032 | 10-753 59 
__— 9+ 99335'T 37 10. co667 | 10.759 24779 | 10. 75221 | 5 
: | 5.240386 | 2293 | 9.993329 3: | 10. 00669 | 10. 75890 | 9. 10. 75147 | 57 
I | 9. 24038 6 1191 9. 99330*7 38 42 00672 10. 75819 9. 24953 10. 75074 56 
3 | 9-24181-4 | 1133 | 9:99329-4 | 35 þ 10:00672 n 
3 | 9-24 1 rene 10.00676 | 10. 7367 — 54 
24252 118 0 s 10. 74927 
HE HEABARE AE 
—_ — 9. 2 8 00681 155 10.747 
69. 1222 4 12157 9.99319 2 — 00683 | 10. 75464 4 . 10. 74708 | 51 
; 4 24536 3 1177 3 99314 9 [2 | 1. 22485 10. 75323 4 25305 | 1% 74935 | 5* 
; F. 9- 37 . 00687 | 10. "©. acaeo i 1xo..a0hs. 49 
6 9 175 2 *7 10 7 | 10. 74563 
9 | 9. 2460 | 1175 9.9931 38 10. 752 52 | 9.2543 o | 48 
nl 9: 99310 + | 38 10. o06g2 | 10. 751 82 | 10*74418 | 47 
2 $a 0 $7 — ns 9- 99398 3 10. 00694 | 10. 75 N 5 — 10. 74345 | 46 
o 3.24888 3 — . — 10. 00696 | 10. — 9.25727 | 10. 74273 1 45 
13 , ; 9. N 3 10. „0699 | 10, 1 10.7420 44 
14 | 9249533} 1165 9: 993013 | 3g 02 9.25799 | 10- 43 
25028 *2 116 On 10. COJOL } 10.749 25871 | 10.74129 
— 2 — = 14, 464404 8 38 10.00903 IP TR 10. 74057 | 42 
e. 1159 | 0.592944 58 | 10.00706 10. 74693 | 9.26015 | 10. 73985 - 
18 | 9. 9- 992 3 710 | 10.74 39 
2 ©6 9 11 6 8 8 10.007 2 * 8 10. 73842 
« 4 253761 1154 —— - 10.00712 | IO. 24486 4 — 10. — — 
— : m” 213 its | 10. "0. 73099 
ln 6 9-99225 2 | 38 242 74417 | 9 — 10. 73628 | 36 
2.256340 113805 7576.6 | 38 | 7e. 10. 74279 | 9.26443 | 1073557 | 35 
3317 . —— 2 10. 00722 | 10. 436 | 34 
24 | 9259523 | 1146 9: 992783 40 16.742710 [9.26614 | 10. 73 33 
2722114 11 8 10. 00724 } 10. 74 2678 10. 73415 
rn 992736 22 10. at 10. 7414 3.26853 1. 73345 | 32 
26 | 9. 57 ho * 2292273038 10. 00729 | 10. 74073 26726 | 10. 73274 | 3! 
18 9.5946 'S 113 4 99269 o|3 |, —4— 73937 J IEA IE 
2 . 2 992 614] ro. 00733 |} 10.73 10 133 129 
29 | 9.25995 ˙1 1137 9. 99266 6 | 38 at) 9. 26867 10.73 28 
. ————— 6 10.73 9 10. 73063 
3119.2 un ll! i; ow 00740 | 10. 73733 $ | 10. 72922 | 2 
33 | 9.26267-3 | 1135 — 2 — 19. 73597 | 3.47148 228 
3319 * 9 138 10. — 11 N 2782 | 24 
3419. 2633 5 a 1128 9. 992 54 9 410. k(ä⸗ç3kçꝑ-᷑e 30 | 9. 27218 10. 7 23 
-26492*7'] 1126 ö 10. 00748 10,3530 27288 | 10. 72712 
35 — N E n — 
37 5.265575 1124 |? 99247 8 | 33 | 15.0752 | 10. 73328 | 9.27427 18 
VA a 8 4? | 10.007x35 | 10. 610. 72504 
9 G 5 | 4 « 00757 i I 
. 26672 *3 111 : 2 10 27566 10. 72434 
— 2 * 1125 2 —.— 7 [ro:co759 | 16. 13" 90 - hs 10. 72365 — 
26806 5 153 = 2 40 10.00762 | 10. — + 27704 | 10. 72296 6 
0 . 1 9.9 40 10. 00767 10.72 © 3 . 10.7215 
inne 40 929.2222284 9 | 14 
: 7006 9 . I0, 00709 10. 72089 
4 4 27073 5 1108 - — E. e 27980 10. 72020 5 
= 9.271400 1106 3 42 | 10.00774 10. 72794 4 28049 _—— 1 
4 $-4 27206 4 106 | 997 9 | © | 10,c0976 | 10, — 5 28117 | 10. 71883 ah: 
45 5 27272 · 6 — $$ _ 42 | 10. 00779 nog — 4 28186 | 10. 71814 | 
«27338 +8 # 'o | £2 | 10-00731 | 10.7259: 10.71746 | 9 
e | rogg (299992 | RAR 2 
2 27226 7299 | 9.99214 40 88 | 10. 72398 | 9. 0. 71541 
0 7 6 13 10. 007J 28459 10. 7 
1812 2 5 1 59% | 9.9921 42 10. of 10. 72332 | 9 8852710. 71473 | 5 
094 9.99209 3 10. 10. 72266 | 9. 285 — 14 
668*1 2 6 + 4 10. 00793 10. 7140 
f 22 1 ů— o. 00796 | 10. 7 8562 | 10.7133 
55 | 9.27733 tog 9204 4 1 136 | 9. 2 2 
6 9.27799 1 1089 9 * 40 10. 0298 | 10. — 9. 28730 10.71270 = 
4 278645 087 9-99 6 | 49 10.00800 10.7 9. 28798 10. 71202 * 
5719 27900 7 1 86 9.99199 - a 10. oo803 10. 72005 . 28865 10.71135 4 
58 3 108499 — - 7] © | 10.0080; | 10.91940 D Ii 
59 22 9. 99.2 To-tecant, | Secant. | 
M | Co-ſine. 


79 Degrees. 
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78 Degrees. 


11 Degrees. is 
'M | Sine. ifo] Co-ſine. 'D. Secant. o-lecant, | Tangent, | Co-tang. | M 
8 9. 99194 *7 10. 00505 | 10. 71940 | 9.28865 | 10.71135 
l 4 — 8 * 9.99192 *2 > — 10. 71875 | 9.28933 | 10. 71067 
9. 28189*7 1052 9. 99189 +7 | +? 10. o08 10 | 10. 71810 | 9. 29000 | 10. 71000 
4 23254 4 e 9.991873 | © | ro. oo8t3 | 10.71746 | 9. 29067 | 10. 70933 
9.28319*0 . 9.99184 a 4 10. 00815 | 10. 21691 9- 29134 | 10. 70866 
9.283836 — 9.991823 | — 10. 00813 10. 71616 | 9. 29201 20. 70799 
. 48448 0 9.99179 ˙9 10. 00820 | 10. 71552 | 9.29268 | 10. 70732 
4 _ '4 |] _—_ 9.99177 *4 1 19,c0823 | 10. 71488 | 9.29335 | 10. 7066 
9.28576*6 * 9. 99174 *9 " 10. oo825 | 10. 71423 | 9.29402 | 10.7059 
9. 286408 — 9.991724 — 10. oo828 10. 71359 | 9. 29468 | 10. 70532 
9. 287048 — 9. 99169*9 | — 10. 00830 | 10. 71295 | 9.29535 to. 70465 
. 28768 *8 « 99167 * 10. oc833 | 10.71231 | 9. 29601 | 10. 70399 
- 28832 6 206g 4 td 4 to. oo835 | 10.71167 | 9. 29668 | 10. 70332 
4 28896 '4 1063 9.991624 42 10. oo8 38 | 10. 71104 | 9.29734 | 10.70266 
4 9.289600 ꝛ061 9- 99159 ˙9 — 10,00840 10. 71040 | 9. 20800 | 10, 70200 
9. 29023 *6 1058 9.99157 4 — to. oo843 10. 70976 9-29866 — 
29037 991549 10. co845 10. 70913 9. 29932 | 10.700 
—— — 1056 — 4 | 10. 00848 10. 70850 | 9. 29998 | 10. — 
929213 ˙7 1—⁴ 9.99149 #3 | to, 00850 | 10. 70786 | 9.30064 | 10. 69936 
9. 292768 1033 9. 99147 3 = to. oo853 | 10. 70723 | 9. 30130 | 10. 
9. 29339 *9 6... 9. 99144 *8 - to. oo8 85 | 10. 70660 | g. 30195 | Io. 63805 
ry 29 S + 99142 2 10. 00858 | 10. 70597 | 9.30261 | 10. 69739 
9 . 2940 9 1 8 9 99 42 42 2 
9. 29465 •8 oy 9. 99139*7 10.00860 | 10. 70534 | 9.30326 | 10.69674 
Hoes 1046 9.99137 *2 5 10.00863 10. 704719. 30391 | 10. 69609 
9-29591'3 | 145 355134·6 | #3 1e, ess | 10: 70409 | 9.30487 | 19. 63845 
4 296539 ce 9-99132 *1 — Io, oo86 10. 70246 | 9. 30522 | 10. 69478 
9.297164 _ 9.991295 | ,, | 10. 00870 | 10. 70284 | 9.30587 | 10. 69413 
9. 29778 *8 _—_ 9.991270 # | to. o0C873 | 10. 70221 | 9. 30652 | 10. 69348 
29841 2 1039 9. 99124 '4 43 | ro. 00876 | 10, 70159 | 9.30717 | 10. 69283 
4 —_ 421955 9.99121˙8 43 | to. 00378 | 10. 70097 | 9.30782 10. 69218 
—— 6 1036 '2| 7 | 10.00881 | 10. 70034 | 9. 30846 | 10. 69154 | 30 
9: 29965 'S | 102, | 9: 991193 43 a 10. 2 2 
9.30027 *6 * 9. 99116 *7 10.00883 | 10, 69972 | 9- 30911 | 10. 69089 | 29 
9. 3008g* 5 i032 5. 99114 '1 43 | 19.00886 10. 69970 [9.30975 | 10.69025 | 28 
0151 * 9.991115 #3 | 10.00888 | 10. 69849 { 9. 31040 | 1c. 68960 | 27 
- — k. 1029 | 9. 99109-0 | 1 | 10.00891 | 10. 69787 | 9. 31104 | 10.68396 | 26 
4 —— 1028 9.99106 *4 310. oo894 | 10. 69725 [9.31168 | 10. 688 32 | 25 
9.30336 *4 _ 9. 99103 *8 — 10.00896 | 10. 69664 9. 31233 | 10. 68767 | 24 
0397 * june, 9.99101 '2 43 10.00899 | 10. 69602 [9.31297 | io. 68703 | 23 
9. 2222. 9 1023 9.99098 ·6 43 10. OOgOT 19, 69541 9. 31361 10. 68639 22 
4 —— 3 | 1022 - 99096*0 43 10.00904 | 19.69479 | 9+ 31425 | 10. 68575 | 21 
4 off 2 _ 2 99093 · 4710. 00907 . 9. 31489 10. 68511 | 20 
9. 30643 0 __ 9.990 8 Soy 10,00909 To, 69357 | 9+ 31552 | 10. 68448 19 
9. 3004-1117 9.99088 2 43 to. 00912 | 10.69296 | 9.31616 | 10, 63384 | 1 
0765*0 | 1936 9908 5 5 75 | 10. 00914 | 10.69235 | 9. 31679 | 10. 68321 | 17 
4 306 4 82 *9 43 10. 00917 | 10.69174 | 9.31743 | 10. 68257 | 16 
- 30886 c. voug n — 3 43 10.00920 | 10. 69113 | 9.31806 | 10. 68194 | 15 
I nn 9.99077 7 you 10,0Cg22 | 10. 69053 | 9.31870 | 10. 68130 | 14 
- — — 1010 9.99075 0 4510. ©0092 10. 68992 9. 31933 | 10.68067 | 13 
38 1008 9.99072 4 *3 | ro, 00928 | 10. 68932 | 9.31996 | 10. 68004 | 12 
+ $* 1 * 069 7 45 10.00930 | 10. 68871 | 9. 32059 | 0.67941 | It 
eee 1005 9-99 43 10. 688r1 | 9. 32122 | 10. 67878 | 10 
9. 31189 *3 1000 9. 99067 1 43 10. 00933 4 - 2 
L 6 | 10. 68750 | 9.32185 | 10.67 
<q res '5 1003 $4 2 8 45 — — — 10. 07768 $ | 
4 $ 101 9059 1 75 to. oog 41 10. 68630 | 9.32311 | 10. 67689 | 7 
22 uf { 1600 | 7? -- (#3 | 10. 00944 | 10. 68570 | 9. 32373 | 10.67627 | 6 
3314897 998 4 99053 +8 2 10. 00945 [1.6881 | 9- 32436 | 10. 67564 | 5. 
| * 997 55 10. 68451 9. 32498 | 10˙67 502 4 
9+ 31549'S S 4 — 1 10. 00949 5 | 
9-31bog · 996 #3 | 10. oog sa 10. 68391 ] 9. 32561 | 10.67439 | 3 
4668 | 994 me 45 to. 00954 | 10.68331 | 9. 32023 10. 67377 ' $; 
2 CE 993 9.99045 45 | r0.00957 10. 6827 | 9.32685 | 10. 67315 | 1 
44 991 mo 4 to. 00960 | 10. 68212 | 9.32747 | 10.67253 þ © 
. 22 — Co-tang. | Tangent. | M 
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Tant K. Logarithmic sines, Tangents, and Setants. 
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©. 12 Degrees. 
N Sine. dire Co-line. . — — ——ů— 2 
7 — 2 lh 99% 9.995404 ,. | 10.00960 288227 . her ff ba 
: — 231 988. 9.99037 '8 | 7? 2 — — 4 9.32247 [70.672 53 60 
3 541 8 937 4 47 — 10,0096 5 — ym oy 67190 39 
i 86 99032˙4 10, 0096 32872 | 10. 67128 | 
. 984999549. | #5] 10. —— ce | 9. 32933 | 16-6766; 
5 2 983 9.99027 *0 45 o. 00973 1 9. 32995 | 10. 67005 56 
6 Ys 32143 » O0 982 9. 99024 3 45 rms == . 179 9. 33057 10. 66943 55 
7 p — 980 * | = * dnt 2 — ro. 66881 74 
b 99018 10. 0098 33180 | 10. 66820 
9 2 32319*4 979 9 99016 *1 45 981 | 10. 67739 | 9.33242 53 
22278 · a Io, co98 ; 42 | 10. 66758 
ro [.9-32378-0 | 977 | 9.990134 | Jo U. hogs? les — 4E 
ET <5 17-24 45 [Tor oog8g | 10-6 E 
4 „ 22272 #7 | 10. 4 — rr SETS 66574 | 49 
972 e Hh o. 00 f l 10. 6651 
+ 4 — 2 77% 2. eos. 7 rad 6 — 47 g- 33548 | 10. 66452 8 
ho 98999 7 | #7 | 10. 01000 | 10.6 — 9. 33609 | 19. 66391 | 46 
. 14 rot 968 9.98997 *O 75 IO. o ioo l 2:99 | + 23072 | 1000390 f 45 
18 . 966 4 — 2 — -1 —— 10 66269 44 
5 R 6 989915 IO, 01 ; Io, 66208 
—— : meh: — 9.989887 | #7 rods nyc 9.33853 | 10. 66147 — 
222 562 E. 98986 · | 45 | 10.01014 oF — 9. 33913 10. 66087 | 41 
21 9.330176 wr. 2 98983 2 LS nne 40 | 9. 33974 | 10. 66026 | 40 
23 . | 960 9.989804 | 77. 2 do ge 9- 34034 | 10. 65966 | 39 
24 9. at 958 9.98977 *7 45 | 10. 01022 | 10. 66865 9- 34095 10. 65905 | 3$ 
144 — 3] 957 | 9.989749 | 47 | 10.01025 | o i 65845 | 37 
2478 | 957 [9989721 [ * 
269.3335 1 %% 9989523 47 — 9.34276 | 10.65724 | 35 
[9 meg 383 2.32875 47 | 10.0033 þ 10, 66095 | 934330 | 10-6564 | 34 
29 3.33 = 'S | 952 9.989637 | #7 | 10. 01036 * 9. 34396 | 10. 65604 | 33 
5 e, 988 [9.989610 | 35 | 10.0199 | 16:86:14 | 9 34456 | 10.65544 | 33 
3 9.338337 9. 989 58 2 47 10 9 00523 9.34516 10. 6848 3 
949 8 . 01042 | 10, 66466 548431 
31 | 9.33590˙˙6 en 466 | 9. 34576 | 10. 6 
21 29 948 9- 95955*3 lo:o104; | 10.6640 5424 | 30 
33 | ene | 946 9- 98952 *5 47 10. 01047 — 91934355 [0.65365 | 29 
ene 589497 | #7 | 10.01050 | 10: 66296 | 9. 34695 | 10. 65305 | :8 
20 9. 3381 61 944 9. 98946 *9 47 to. 01053 | 10. 6623 9- 34785 | 10- 65245 | 27 
5 _— 943 ,T 95944 "1 — to. otos | 10, 66182 9- 34814 | 1065186 f 26 
4.22576. 94 bee) ” | T6: 01059 | 10. 66 e 
38 4 — wh 940 9.98938*5 2 5 10. — 9.34933 | 10- 65067 24 
ln Ee 
40 12832 4 937 9. 98932*8 47 | 10. 01067 10,6 3 | 935051 | 10.64949 | 22 
2 936 — 4 10. 01070 | IO. bones 9. 35111 | 10. 64889 | 21 
2 - 34155 0 935 +5044 10.01073 | 10.6 9: 35770 | 10-64830 |.20 
— 4 — 1 934 . — L. 48 * 10. 65789 | 398 TOs 04771 19 
| ? . 2 2 10. 01 J f 10. 64712 
[931935 | 92 [3.990186 | e, 10 65732 | 9.35397 | 19.6965 | 17 
mu. ZI 5 |= 289182 48 10.01084 10. 88055 9. 35405 10. 64595 [16 
— 4 — of. 929 9. 93912 +8 10.01087 | 10. 6556 9. 35464 | 10.64536 | 15 
48 9. —— ks 927 9*g98910*0 2 10. 01990 10. —— 9+ 35523 | 10-64477 | 14 
49 | 9+ +4 +6 926 9 98907 *I 48 | 10.01093 —— 9 | 9- 35581 [10.6441 | 13 
50 4 9.3 6 w. 925 9 98904 2 10.01096 10 62553 9. 35640 10. 64360 12 
222 924 928901 4 2 to. 01099 — 9.35698 [ 10. 64302 | 11 
— - 64h? - +] 922 |? 98898 *5 — 10. 01102 | 10 or) 9: 35757 þ_12: 64243 | 10 
53 4 4 921 9.98895 6 4 10. ol to 10. 2 9.35815 | 10. 64185 9g 
541 9.34879 2 920 9988927 48 10. 01107 | 10 — 9.35873 | 10.64129 | 8 
55 0. 24 = 919 9.98889 *8 g | . 01110 2 8 * 10. 64069 | 7 
£6 25 2 917 9. 98886 *9 48 10. 01113 10.6 5066 9- 35969 | 10. 64011 | 6 
— — 29237 516 J 58884 105 vm A 9. 36047 | 10. 63953 | 51 
58 9. — gig 2 45 10. 01119 — , 626 10. 63895 4 
70 | [ 78 ˙ ro. 112 g 36163 ] 10.6383; | 
159 . 351540, 914. | 9.988753 enen e 
o 9. 35208 •8 913 8802. 48 25 | 10. 64846 6 37791 2 
17 . 4 SE 72 *4 10. 01128 | 10.64791 ; 30279 10.63721 | 1 
— Sine. Co-ſecant. | Secant. — Hl Oka 63664 0. 
— -tang. | Tangent | M 


77 Degrees. 
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TABLE XIX. Logarithmic ines, Tangents, and Secants. 
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— 


13 Degrees. 
M Sine, (Dif, of 1 Co-line, Secant. | o-tecant. f Tangent. [| Co-taag. | 
© 35208 '8 | 9. 98872 *4 10. 01123 | 10.04791 | 9. 36336 | 10.63664 
: -þ oro 6 2 t9. 98869 5 to. 1131 | 10. 64737 | 9. 36394 | 10. 63606 
2 | 9.35318'1 91 | 9.98866+6 10.01133 | 10. 64682 9. 36452 | 10.63548 
3 | 9.35372 6 2 9. 98863 *6 10. 01136 | 10. 64627 | 9.36509 | 10. 63491 
419354271 55 | 9.98860+7 | 10.01139 | 10.64573 | 9. 36566 | 10. 63434 
s | 9.354831 *5 446 9. 98857 *8 10. 01142 | 10. 64519 | 9. 36624 | .10.63376 | 
6 | 9.35535+8 Mah 9. 988 54.*8 10.01145 | 10. 64464 | 9. 36681 | 10.63319 
7 | 9. 35590'I 904 9. 98851 *9 10. 01148 | 10. 64410 | 9.36738 | 10. 63262 
$ | 9.356443 993 9. 98848 *9 0.01151 | 10.64356 | 9.36795 0. 
9 9.35698 4 282 | 9.98846-0 10. 01154 19-64302 | 9. 36852 | 10.6314 
Io | 9. 35752 *4 * 9.988430 10. 01157 | 10. 64248 | 9. 36909 10. 6 091 
9.35806 4 — 9.988401 to. 01160 | 10. 64194 | 9. 36966 | 10. 63034 
9. 35860 '3 ob 9.98837*1 10.01163 | 10.64140 | 9.37023 | 10. 62977 
9.35914˙1 ** 9.988342 to. 1166 | 10. 64086 | 9. 37080 10. 62920 
9.35967 8 85 9. 98831 *2 10. 01169 | 10. 64032 | 9. 37137 | 10. 62863 
9. 360215 * 9.98828 *2 1.01172 to. 63978 | 9.37192 | 10. 62807 
9. 36075 *2 q 78575 2 10. 01175 10. 63925 | 9.37250 | 10. 62750 
9.36 128 7 292 9. 98822 *3 I0,01178 | to. 63871 | 9. 37306 | 10. 62694 
9.36182 '2 222 9. 98819 *3 10,01181 | 10.63818 | 9. 37363 | 10. Pape © 
9. 36235 ˙6 890 9. 98816 *3 10. 01184, | 10.63764 | 9. 37419 | 10. 625 
9.362889! | = 9. 98813 ˙3 10.01187 | 10.63711 | 9.37476.] 10. 62524 
4 9.35347 2˙ 28g 9.98810 *3 10.01190 | 10.63658 | 9.37532 | 10. 62468 
9+36395'4 2 7 9.98307*3 10.01193 | to. 63605 | 9. 37588 | 10.62412 
9+ I: 4, 9. 93804 *3 10,01196 | 10. 63551 | 9. 37644 | 10. 62356 
by / * 9. 98801 3 10. 199 10. 63498 | 9-37700 | 10. 62300 
9+36554 6 — 9. 98798 2 10.01202 | fo. 63445 | 9. 37756 | 10. 62244 
660 87 10.01205 | 10. 63392 [9.37812 10, 62188 
6M - 881 4 . to. 01208 10. 63340 | 9. 37868 | 10. 62132 
9. 367131 | 880 9- 938789 *2 IO.Orz11 | 10. 63287 | 9+ 37924 | 10.62075 
9. 36765 '9 079 9.98786 *2 10. 01214 | 10.63234 | 9. 37980 | 10. 62020 
9.36813*5 872 9.98783 2 10. 01217 10. 63181 | 9. 38035 | 10. 61965 
9.36871˙1 - 9.98780*1 to. 01220 | 10. 63129 | 9.38091 | 10. 61909 
9. 36923 *6 $72 9+93777 'I 10. 01223 | 10.63076 | 9. 38147 | 10. 61853 
9. 36976 '1 — 9. 98774 0 10. 01226 | 10. 63024 | 9. 38202 | 10. 61798 
9.37028 * 73 9. 93771*0 I0.01229 | 10.62972 [9.38267 | 10. 61743 
9. 080-8 - 9+. 98767 *9 10. 01232 | 10.62919 | 9. 38313 | 10. 61687 
«37133 *O 98764 IO. 01235 10. 62867 | 9. 38368 | 10. 61632 
4 "= oe = 4 58567 8 10. 01238 | 10.62815 | 9.38423] 10. 61577 
9.37237 3 865 9. 98758*8 10. 01241 | 10. 62763 | 9. 38479 | 10,61521 
9.37289 4 868 9.98755 ˙7 10. 01244 | 10. 62711 | 9.38534 10. 61466 
9. 37341 4 865 9. 98752 *6 10.01247 [10.6266 | 9. 28580 10, 6141 I 
37393 | 9. 987496 10.01259 | 10.62607 | 9. 38644 | 10. 61356 
3 - — 98745 * 10.01254 | 10.62555 | 9.35699 | 10, 61301 
9. 37497*0 863 9.98743 ˙4 10. 01257 | 10. 62 503 | 9. 38754 | 10. 61246 
9.37548 *7 862 9.987403 10. 01260 | 10. 62451 | 9. 38808 10. 61192 
9.37600 3 860 9. 98737 *2 10.01263 | 10. 62400 | 9. 38363 | 10. 61137 
9-37651 9 O 9. 93724 *1 10. 01266 | 10. 62348 | 9. 38918 | 10, 61082 
9.37703 ˙5 353 9. 98731*0 10.01269 | 10, 62297 | 9. 38972 | 10.61028 
9. 37754 *9 85 9. 98727*9 | 10.01272 | 10. 62245 | 9. 39027 | 10. 60973 
9.37806 *3 8 9. 98724 ˙8 fo.01275 10. 62194 |, 9- 39032 | 10.60918 
9.37857 *7 35 9.98721 *7 10.0127 10. 62142 9. 39136 10, 60364 
9. 37908 9 * 9.98718 *6 10. 01281 | 10. 62091 | 9. 39190 | 1c.50810 | 9g 
9. 37960 *1 34. 9.98715 ˙5 10. 01285 | 10. 62040 | 9. 39245 | 10. 60755 | 8 
9. 3801153 * 9.92712 *4 10.01288 | 10.61989 | 9.39299 | 10. 60701 | 7 
9. 33062 *4 * 9.98709 2 10. 01291 to. 61938 | 9- 39353 10. 60647 6 
9.38112˙4 — 9. 98706 *1 } - 10.012904 10. 61887 | 9. 39407 | 19. 60593 | 5 
9. 35164* 3 * 9. 98703 © 10. 01297 | 10. 61783 9.39461 | 10. 60539 4 
9. 38215 ˙2 2 9.986998 10. 1300 | 10. 617 9. 39515 | 10. 60485 | 3 
9. 38266 *1 47 9.98696 *7 10. 01303 | Io. "844 9. 39569 | 10, 60431 | 2 
9.38316˙8 255 9.98693 6. 10. 01306 | 10.61683 | 9. 39623 | 10. 603771 
9.382670 845 9. 08690 *4 10.0131 | 10.6163: | 9.29677 | 10.60323 | © 
5 fine * Sine Co ſecant | Secant, | Co-tang. | Tangent. | M 
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TABLE XIX. Logarithmic Sines, Tangents, and Secants 


—ä— — — 
8 14 Degrees. 3 8 
Sine. frech Co- fine. |} D. | Secant, | Co-fecant.] Tangent. ] Co-tang, | M 
33367 8690 * 10.01310 | 10.61632 | 9.39677 | 1c. 60323 | 60 
4 34785 544 > 28687 3 125 10.0131 10.61582 | 9.39731 | 10.60269 | 59. 
9. 38468 *7 $43 9.98684*1 53 10.01316 | 10.61531 | 9. 39785 | 10. 60215 | 58 
9. 38519*2 542 9. 98680 *9 53 | 10,01319 | 10-61481 | 9. 358358 10, 60162 | 57 
} 9. 33869 7 * 9. 93677 *8 - 10. 01322 | 10.61430 | 9.39392 | 10. 60108 | 56 
9.286201 — 9.98674•6 — 10.01325 | 10.61380 | 9. 39945 [1.60055 [ 55 
9.33670 *4 a” 9.980714 | "10. 01329 10. 61330 | 9+ 39999 | 10.60001 | 54 
9. 3872057 838 9. 98668*3 57 10,01332 | 10.61279 | 9.40052 | 10.59948 | 53 
9.38770 9 837 9.98665 *1 53 10. 013386 | 10. 61229 J 9. 40106] 10. 59894 | 52 
9. 388210 $36 9. 98661 *9 533 | r0. 01338 | 10. 61179 | 9.40159 | 10. 59841 | 51 
9. 38871 *1 235 9. 98658 *7 = 10.01341 | 10.61129 | 9.40212 | 10. 59788 | 5o 
9. 389211 ” 9. 98635*5 10,01344 | 10.61079 | 9.40266 | 10.597 
9. 38971 *1 $33 9.98652 *3 533 | 10.01348 | 10. 61029 | 9.40319 | 10. 59681 
9. 39021 0 oye 9. 98649 1 53 10. 01351 | 10. 60979 | 9.40372 | 10. 59628 
9-39070'8 | 83% | 9.986459 | 23 | 10-01354 | 10. 60929 | 9.40425 10. 59575 
9. 30120 · 828 9. 9864: *7 * 10.01357 10. 60879 | 9. 40478 2. 
39170 | 9.986 10. 01369 | 10.60830 | 9. 40531 | 10, 59469 
- bp 927 4 3638-3 | 53 . 10. 60180 9.40584 | 10. $9416 
9.39269*5 = 9.986331 33 10.01367 | 10. 60730 | 9. 40636 | 10. 59364 
9. 39319 'I 822 9.98629*9 |} 33 10.01370 | 10. 60681 | 9. 40689 | 10. 59371 
9. 29268 5 | — 9. 986266 -4 10. 01373 | 10. 60631 | 9.40742 | IO. 59255 
21 | 9. 39417'9 | g 9. 9862 3 *4 10.01377 | 10.60582 | 9.40795 | 10. $9205 
a2 | 9. 39467 3 mn 9.938620 *2 | 53 | 10. 01380 | 10.60533 | 9.40847 | 10.59153 
23 | 9. 39516*6 = 9.98616*9 | 55 | 10.01383 | 10.60483 | 9.40900 | 10. 59100 
24 | 9: 395658 | 9-98613*7 | 93 | 10. 01386 | 10.60434 | 9.40952 | 10. 59048 
25 | ©. 29615*0 | 818 9. 98610*4 8 10. o1390 10. 60385 | 9.41005 | 10. 58995 
26 | 9. 39064 1 | 9. 98607 *2 f 10. 01393 | 10.60336 | 9.41057 | 10. 58943 
27 } 9.39713 ˙2 3 9.98603 *9 35 10. 01396 —— 9. 41109 | 10. 58891 
28 9. 39762 1 * 9.98600*7 | 23 te. 01399 | 10: 60238 | 9.41161 I 
299.3981121 81 9.98597 ˙4 3 10. 01403 | 10. 60189 | 9.41214 | 10. 58786 
30 9.328 873 9.98594 2 —— 10. 01406 | 10. 60140 9.41266 10. 58734 
31 9. 3990888 9. 98590 ˙9 10. 01409 | 10. 60091 | 9.41318 | 10. 58682 
32 9. 39957 *5 812 9.93587 *6 55 10.01412 | 10.60042 9.41370 | 10. 58630 
33 | 9. 40006 2 So? 9. 98584*3 | 57 | 10.01416 | 10. 59994 | 9-41422 | 10. 58578 
34 |} 9.40054 *9 810 9. 98581-15310. 01419 10. 59945 | 9.41474 | 10. 58526 
35 | 9: 40103"; | 809 9. 98577 8 [55 10. 01422 10. 59897 | 9.41526 | 10. 58474 
30 9. 42152"0 | 808 9.985745 * 10. 01426 10. 59848 | 9.41578 | 10. 58422 
37 | 9. 402co 5 - '9. 98571*2 55 15. 01429 | 19. 59800 | 9.41629 | 10. 58371 
38 | 9. 30248" g 4. 9. 98 567 9 55 10. 01432 | 10. 59751 | 9.41681 | 10. 58319 
39 | 9. 40297 2 3 9.985646 | 55 10.1435 | 10. 59 0 | 9-41733 | 10. 58267 
409.4034575 = 9. 98561 * 3 — 10. 01439 | 10. 59654 | 9-417 10. 68216 
41 | 9:40393'8.| g 9.98558*0 10. 01442 | 10. 59606 9.41836 10. 58164 
42 9. 40442 0 801. 9.985547 [55 10. 01446 | 10. 59558 | 9.41887 | 10. 58113 
43 9. 40490 '1 oa 9. 9855144 55 19. 01449 | 10-59510 | 9-41939 | 10. 58061 
449. 40538 ˙2 . 9.98548 · 57 10. 01452 | 10. 59462 | 9.41990 | 10. 58010 
469. 40586 »2 — 9.98 544*7 + 10.01455 | 10.59414 | 9-42041 | 10. 57959 
46 9. 40034 | _ 8 | 9-98541'4 10.01459 | 10. 59366 | 9.42293 | 10. 57997 
- | 9.406820 79 9.985381 55 to. 01462 | 10. 59318 | 9.42144 | 10. 57856 
4819.407299 — 9.98534 ˙7 [7 10. 01465 | 10. 59270 | 9.42195 | 10. 57805 
49 9.4777 7 | 2? 9.98531 4 55 10. 01469 1. 59222 | 9.42246 | 10. 57754 
824 * 9.985280 4 10.01472 | 10.5917; | 9.42297 | 10. 57903 
51 | 9.45731] , 9. 98524 7 10.01475 | 19.59127 | 9.42348 | 10. 57652 ? 
52 | 9.40920 *7 794 9.98521 '3 57 10.01479 | 10. 59079 | 9.42399 J 10. 57601 
53 9.40968 »2 193 9.985180 55 10.0482 | to. 59032 | 9.42450 | 10. 57550 7 
541947015 ˙7 792 9.985146 57 10. 01485 | 10. 88984 | 9.42501 | 10. 57499 | 6 
55 | 0.41062 2 4 9.98511*3 7 N 10. 01489 | 10. 58937 | 9.42552 | 10.57 5 
$6 | 9.411106 8 „ 10. 01492 10. 53889 | 9. 42603 10. 67397 4 
© | 9.411579 288 9.985045 57 10. 01406 | 10. 58842 | 9.42653 10. 57347) 
88 | 9.41205 2 58 9. 9850t*1 57 10.01499 | 10. 58795 | 9.43704 | 10.57296 | 2 
T9 | 9Y-4G1252'4 286 9. 98497 *8 — 10. 01502 | 1c. 58748 | 9.42755 0. 57245 | 1 
60 9.41299 *6 9. 98494414 10. 01 806 to. 58700 9. 42806 [. 87195 
Co-ſine. Sine. | Co-fecant. | Secant, | Co-tang. ] Tangent. 
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TanLEs XIX. Logarithmic Sines, Tangents, and d Secants 
9 — Is Degree. i 
M | ine. 1100 C Es * ent. O-fecant, Tangent. Co-tang. — 
o 9.41299 ˙˙6 8 9- 98494 4 10.01506 | 10. 58 pag, + 
1 | 9:41346*7 2 9.984910 þ 57 10. 01 * 9-42805 | 10.57195 
2 | 9.413938 787 9. 98487 6 | 57 10. bag. — +4 9-42856 | 10. 57144 
3 | 9:41449'$ 735 9.984842 | 57 10.01516 — 9.955 | 10. 57094 
4 | 9-41487'8 | 793 | 9.98480'8 | 5? | roo 53559 | 9-42957 10. 55043 
1224" 782 vx 57 „1519 10. 58512 | 9.43007 | 10. 369 
$ 1.9: 41534"7 8 9. 934774 10.01523 10. 8846 28225 
1 1 ＋ 57 53465 | 9-42057 | 10: 53694} 
7 | 9.416283] 792 | 0 8470-6 | 57 2 10. 58418 | 9.43108 | 10. 56892 
8 | 9-41675-1 | 779 | 9.98467+2 | 57 19.1333 | 10 58372 | 9:43158 | 10.5684 
9 9417207 77 9.984638 | 57 10. 1.53325 9-43208 | 10. 56792 
10 | 9.41768 *4 777 08460 · 38 88133 10. 58278 9.43258 | 10. 56742 
7 4 ow 776 9 9 4 O 3 57 10. 01540 10. 58232 9.43308 10. 56694 
: 9. I 1550 8 6 oO. Fs — 4 
12 | 9.418615 | 775 * 57 — 48 ty "_ 9-43358 | 10. 56642 
13 | 9-41907'9 | 77+ 9.984 50 · 58 * nas 9- 43408 | 10. 56592 
14 | 9-41954'4 773 9.98446 ·6 0 0183 10, 58092 | 9.43458 | 10. 56542 
T1 ITE 772 —— 58 —— 22:57999 | 9:435583 10. $6412 
17 | 9-42093'3 | 77 | 9.98436-3 | 57 815 10.575317 | 10. 56393 
18 | 9: 42139*s5 = 9.98432 *8 88 — 10. 57868 — 24 86585 
199.4185772 768 9.984294 55 | 10.01 71 10. 8 2 
20 9.42237 8 [ 111 5 *$7814 | 9-43756 | 10. 562 
21 1 Py : r 58 e | 10. 268 | 9.43806 2 76194 
22 [9.42343 ˙·8 707 25 57 — wa £4 9-43855 | 10.56145 
239-4236097 = - 98415 *5 58 10.61 Es ers 
24942415 ˙6 92 9.984120 55 to. ol 88 — 34 4-4 (de 
2 424615 = a.98408*5 | 55 | 10. 20 111 5254 | 9: 44004 | 10. 55996 
9-42507 3 793 ET 58 59 0.57539 | 9-44047 | 10. 55947 
does | ee e 
9. 42598*7 4 98398-1 | 57 : 2 915110. 55849 
9-42044*3 74 5.583546 58 16.91608 1. 5746 9-44201 | 1.58759 
4 426899 7% | a.9%391-1 | 53 | 10 01608 | 2057359 | 9:44259 | 10455750 
1 759 77 bo 01209 1 10-57310 | 9.44299 | 15.553701 f 
9-4:780-9 | 753 | 9.58384-0 | 58 | 10.01616 | 10.27.05 | 9:44345 | 19-5565 | 
9.42826 ·3 753 9.98380 · 5 1 EY 9+44397 | 10. 55603 
9.48717 75 9. 98377*0 2 10. — — I | 29+ 55554 | 
9429170 | 755 | g 98373*s | 58 | 10.01627 | 16. 25083 | 2 22995 | 2%: 55598 
9-42962-3 | of Tm] 58 [tt [ 10e57083 | 9:44544 | 10. 55456 
er 755 | 28g ele, [19-5100 T . . 
9-43052 *7 836 5 Tenne 
9.430978] 257 5 8355-48 | 19.01621 10.365323. 4476 | 10. 55310 
9- 431429 | 75! | 0.983548 | ©* | r0:01644 | 10,6855 | 2 $4735 | 2955262 
9: 431875 759 — ——— 58 01944 | 10. 6 2 9.44787 | 10. 55217 
apts | 269 | FIRST Go | 19-045 [10-89s | gag Tor geny 
9- 43277 8 | 792 | 9.98345: : | 10-01655 1, c e 
9-43322 6 w 9.98341*6 — — l rss 
9.43367 5 3 8 9.44981 | 10.5501 
2905 | 77; [9:98:38 | {þ | 19:06: | 10:56618 | 9.26920 | 19.92? 
9-43436*9 | 745 — — . 560 3 10. 56588 9.45078 | 10. 54922 [ 14 
9.435016 744 9.98325 60 OE 9 | 10. 56543 9.45126 | 10. 54874 
9.435462 744 | 3 98323 F 58 COT 10. 56498 | 9.43274 | 10. 54826 
9. 435998 | 743 | Q, 98320*2 = 10. 016 d0 10+ 50454 | 9-45222 | 10. 54773 | 11 
543635. U Fx  —— 7 | wu: || 
9- 437242 | 742 | 5.983094 | 615.1691 7, 86456 945397 | 19-5463 | 8 
9- 437686 | 740 3095'S | © 15.0464 10.64%, | 45415 | 19-54585 þ 7 
9.43812*9 | 739 9. 98302 · 2 60 "oy "Breed wa 98 x: 9- 45463 | 10. 54527 | 6 
9-43857*2 736 9.98208 6 bo eee. e 5 | 
9-43901*4 | 737 | 5. 98:95-0 | © 10.0770, 10. 3650 | 9:45559 | 10-5441 | $1 
| 9:43945*6 | 736 | 9.982914 | ©* | 10.0170 10, 564 3.48655 1. 444 3 
9-43989*7 | 73 9. 98287*8 60 | © 01712 0. 59054 9.45654 10. 543464 
0 440228 | 735 | 9.98:84-2 | ©* | 10.01916 | 1. 5.4896 | 10. 54298 |" x 
Co- ft . 1001716 | 19.55966 | 9.45780 | 10. $4245 |, © 
— Sine. Co-ſecant, | Secant. | Co-tang | Tangenr: | 
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TaBLE XIX. Logarithmic Sines, T angents, and Secants. 
* "oy * — — þ 
; 16 Degrees. ET TY 
a | — Es rr INN A | 
. SING, Uittioo 7 Deine. b. Yecant. | Covlecant. Tangent. Co-tang. M 
© | 9-44033*'8 - 9.98284 *2 6 10, 01716 10. 55966 1 10 1 1 
19. 44077 8 34 | 9.982806 | ©* | 1601 4575 54250 | 60 
2 4 417218] 733 5 | 60 719 | 10- 55922 | 9+45797 10. 54203] 59 
319 Ws * 732 9. 982769 * 10. 01723 | 10. 55878 9.45845 | 10, $415 58 
4 — 6 731 9. 99273 . 62 1.01727 | 10. 55834 | 9.45892 | 10. $41 $7 
$f 9-44253 55 | 73! 9.98269 60 [1730 10. 55790 | 9.45940 | 10. 54060 | 56 
7 22285 60 LI 1.5247 | 9.45087 20. 5403 | 55 
71.445478] 72g | 9982624 4, | 10.0173 | 10. 55703 | 9.46035 | 19: 53965 
8 4441 af 728 | 9:98258*7 6 1, 01741. 10. 58659 | 9.46082 10. 53918 
to . 72 727 | 7 38.75.62 | 19:01749 [1.5557 | 9.46177 | 10. 53823 
74 j 726 ] 69 [12:017c2 | 10. $5528 | 9.46224 | 10. 53775 
i2 | 295555] 725 | 9:98244'1 | g, | 10.01756 | 10. 55484 | g-40272 | 10:53729 
13 . 724 n 62 | 19-01760 | 10. 55448 | 9-46379 | 10. 53681 
14 | 9.44645-0 | 723 | 9:98236"7 60 | 10.01763 | 10.55398 | 9.46366 | 10. 53634 
rs | 9-44689*3 | 723 9.88225. | 62 | 1991767 | 19. 55354 | 9.46413 | 10. 53587 
* = 722 = 4 | 6, | 10-01771 | 10.5531 9.46460 | 10. 53540 
. 9+ 90225 *7 10. 01774 | 10.5526 6507 7 
. 21 77 $207 | 9. O 10. 
18 © 1 6h = 9.982220 * 10.1778 | 10. — 2 10. * 
1% 2.448627 | 3.33214. | 62 | 19-9782 88483 9.46601 | 10, $3399 
20 | 9.44905 4 | 719 3.98278. | 62 | 19:91735 | 10.55138 | 9.46648 | 10. 53352 
e, e eee eee | 9:46696 | r0.53306 
. « 05207 *2 __ 
22 | 9.449915 | 717 4 3121.677388 82295 
23 | 9.45034 716 2 | 62 | 19-21796 | 10. 53008 | 9.46788 | 10, 53212 
9:45 3475 716 | 98199 *3 19,01300 | 10. 5496 468 6 
2419.450775 9. 98196*1 62 8 48 35 — he, 
. | 7'S 5.981924 | 62 | 19: 91304 | 19. 54923 | 9.46881 | 10. 53219 
27 . 5 713 9981886 6, 10.1877 | 7. 54837 | 9. 46975 | 10. 53025 
28 | 9.452488 | 713 [. 2767.2 62 1.018175 | 10. 54794 | 9.47021 | 10. 52979 
| L0-eoot Wor 4 * 63 10. 01819 10. 54751 | 9.47068 | 10. 52932 
30 | ©. . 712 * 90177 4 62 | 10. 01823 | 10. 547c8 | 9.4711 10. 4886 
45224 ˙2 9.98773 ˙7 826 4 5 
77 5.45768 [% ee 62 eee. 2 | 10. 52840 
2 g 45419 4 710 * 0 63 10. 01830 10. 54023 9.47207 10. 52793 
339.4546197 4 —— 62,1834 10. 54581 | 9.47253 | 10. 32747 
34 | 9-45504'4 | 7e [9.981585 | 63 | 12: 21538 1.54538 | 9.47299 10.5271 
25 | 9. 45546+g | 707 5 63 1 10.5445 | 9-47346 | 1.52654 
36 9.4555 3 707 7 — 62 abs bs 10.54453 | 9- 47292 10. 52608 
37 | 9 45631 2 | 9726 . 2 63 10. 01549 10. 54411 | 9.47438 | 10. $2562 | 
38 | 9456739 | 795 | 9.981442 | 63 19. 01553 | 19+ 54368 | 9:47484 | 15.52516 
39 | 9:45716-2 | 774 87 3 * | 62 “188610. 54326 | 9.47530 | 16. 52470 
4 | 0.455584 | 794 | 2 901399 | 6, | 29:01860 | 10. 84284 9.47576 | 16. 52424 | 21 
2 1 - 703 9. 981 1 63 10. 01864 [ 10. £4242 | 9.47622 | 10. 52378 | 20 
42 3 702 2 3] 63 8 10. 54199 | 9-47668 | 10. 52332 [70 
43 | 9.458848 | 79! 9. 981 2 63 | 12-21571 | 16. 54157 | 9-47714 | 10. 52286 | 18 
44 | 9.459268 | 71 72. 63 3 10.541159. 47760 10. 52240 | 19 
451. 45068 8] 7 9.9811 » 63 10.015879 | 10. 54073 | 9.47806 10. 52194 | 16 
ef s j.12:21853 | 10 54031 . 2852 | 10.52148 [19 
47 | 9.46052 «9 | 693 3.58753. 6; | 19-01887 [T0.53989 | 9-47897 | 10:52707 | 1g 
48 | 9.460346 698 2 5 | 63 10.01890 | 10.53947 | 9.47943 10. $2057 | 13 
49 9.461364 597 333 53 1.01894 | 10. $3905 | 9+47989 | 10.52011 | 12 
50 | 9.46158-2 | 696 | 32205 9 | 63 | 12-01898 | 10. 53864 | 9.48035 | 10. 51965 | x1 
— 7 9. 98098 1 5 5 y 5 I 
51 | 9.462199 bogs [| 6; [_i2:01902 | 10. 53822 | 9- 45050 | 10.51920 | r0 
52 | 9.462616 695 -% e 63 10. 01906] 10, 53780 9.48126 | 10. 51874 | 
53 | 9:46303'2 | 094 | 9.03086-6 | 03 | 1001919 | 10-53738 | 9.48171 | 10. 51829 
54 | 9-46344'8 | 93 | 9.08682, | 65 |, 01973 | 19: 53697 | 9.48217 | 10. 57783 | 7 
$5 | 9-46236+4 | 993 | "og0.g., | 63 | © 21917 | 10. 53655 | 9.48262 | 10. 51738 | 6 
56 9.40427 9 692 80 65 — e. 614 | 9.48307 10. 516935 
57 | 9-46469*4 | 4 | 9.98772 | 63 | 19:1925 | 10.53572 | 9.48353 | 10-51647 | 4 
58 | 9.465108 60 9. 98567 | 65 | 19:01929 | 10.53531 | 9.48398 | 10. 51602 | 3 
59 | 9-46552 "2 69% | 9.980635 | 33 101837 | 12: 53489 | 9.48443 | 10. 51557 | 2 
60 9.465935 5 9. 98059 *6 65 Gs... 10.53448 | 9. 48489 10. 518111 
r een 
— 3 . Co- ſecant. — Co-tang. Tangent. M 
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TABLE XIX. Logarithmic Sines, Tangents, and Secants. 


| 
| 


— 


— — Tangent. } Co-tang. 
MT Tine. |Ditfzeo} Co-une. |} U. 1 Secdnt, FC 256 ＋ 10. 578 bo 
2 9.980596 63 | 10.01940 | 10+ $349 4 10. $1422 | 59 
1 BERMHHRARAJRFAHRBA: 
4 £41 #4 RR $4 —— 10. 01948 | 10.5 . | | 
a 921 283 | 9.48669 10. 87331 | 57 
2 4 46676 *1 687 8048 · O 5 10. 01952 | 10.53283 | 9 86 1 56 
I * 63 0.53242 | 9.48714 | 10. 51286 | 56 
: . oe 22 65 — os 9-48759 | 10-37201 2 
: 9457992] 685 | ELLER] 6s 64 | 10-53159 | 9.48804 | 10. 51796 | 54 
b 22 7 684 9. 98032 · 5 65 10. 01968 2 — 3.48894 | 4 52 
7 ] 9-4 297 683 4 98028 *G 6 IO.01971 10. $307 | 1061 51 
. . 6 - 3939 10. 5f 
5 |9.4655-7 ee e | 10-5509 [3 $398 | 10. $1016 | 50 
* 9.47004 6 681 228020 65 8 to. 529 9 . 49029 10. 50971 49 
— 8 98016 *9 6 10. 01983 32955 10. 50927 48 
1119. 2 ; 680 4 98013 o 65 10. 01987 10. — * 10. — | 47 
12 9. 47086 680 $oog*'s 10.01991 | 10. 52 ' $ 46 
g 3 65 2832 | 9.49163 | 10. 50837 
13-] 9: 47127'1 679 8005 · 2 10. 01995 J 10.5253 10. $0793 | 45 
« 471679 99 | 07 l 10. 52791 | 9.49207 50793 
0. —— 6 He I: Woor's | 65 — — 3 9.492 62 10. 5 4+ 
16 | 9-47 g | 677 4 — — 10. 02007 | 10. 52710 | 949896 = ut Bi — 
0 ; n 5 . 26 9. 493 3 
- 9 — 4 on 9.97989 5 67 = — | — 9.49385 10. 50615 [ 41 
* 9.47411 „ — Lo 67 10. 02022 10.52548 9. 49474 10. $0526 | 38 
' ' 50481 
1 9•4745191 674 — 65 10. 02026 me 44 10.553) 37 
ape; 0 — 673 9.97969 *7 | + Sow I — — 9. 49607 10. 50393 J 36 
4 | $-47573-0 672 | 9979658 | 67 10. 02038 | 10. $2387 | 9.4962 | 10. 50248 | 35 
5 245138 67 41 % — 2 | 10. 52346 | 9+ 49696 | 10. 50304 34 
26 | 9-47653*'6 | 6, | 9979579 | 67 — 10. 52306 | 9.49740 OW 33 
27 9.47693 ˙8 669 9+ —_ k — — 10. 52266 | 9. 42257 — — a 
. 0 9 97949 7 52226 | 9.4982 , 
JESSE HEBEHEABHE 
jo | 9:47814-2 lr la 8 52146 | 9-49916 | 10. 50084 | 29 
"PF 1 9.9793 0 6710. oa 52106 | 9.49960 | 10. 50040 2 
9: 479542] 667 . 10. 02066 | IO. 5 110 6} 27 
9479942 | 666 | 9979382 [67] 19 207 þ 10. $200 TY 
47034˙2 66 9.979300 67 * 4 | 10. 52026 | 9. 50048 | 10.49952 
9: 47974-6 665 | 9979269] 6; 10: 02078 | 10.51986 | 9. 30092 | 10.49908 2d 
948014 663 2 67 32 | 10. 51946 9. 50136 10. 49864 24 
_— : 9-97918-0 67 ———_ 10. 51906 | 9. 50180 | 10.49820 23 
9. 1 663 9-97914'0 | 6% | 10.02 o | 10. 51867 | 9. 50223 | 10. 49777 12 
9.48773 6617 e — 10. . 51787 9- 50311 | 10.4989 | 30; 
+4 482128 862 2 67 — 10. 51748 | 9. 5035 10. 49645 18 
a, e e eee 
9.482921 659 : 38a +$ I0.02110 J 10.51 Ps 1c | 16 
9. 97509 6 629 9. 50485 | 10. 49515 
SA FECHHE BARB 
- 484107 222882 6 U >| 9:50572 | 10:49428 | 74 
—— 557 9. 97877 7 67 ENS — — 9.50616 J 10. 49384 | 13 
my 48489 <5 | 057 9. 97973" 7 | 68 m_— — | 9. 50659 * 4 — 
5 97869 8 03 | 10. 4929 
8*9 9.97869 68 IO. $1432 [9 50703 
9. 72 05 2 425 9.97865. | 67 — — 12. $1993 9:50746 | 10. 49254 | 10 
9:48607"5 | 654 [2295 | 68 "10.02143 | 10. 51353 | 9-50789 crete 3 3; 
+ AMO bb | oped horny 1 a 0} 
86*0 9-9 67 10. 51275 | 9.50 
TH ER HER RR 
9-48764*3 | 651 9 978452 | 68 10.2152 [L. 51197 | 9: 50962 | 10. 4903 
9.48803 4 bn 9. 97841. I | 68 = 02163 10. 51158 9.5100 10. 48995 
9. 48342 <4 | 650 | 997837" | gg — 10. 51119 93104 wy 2 
9. 48881 *4 fo 9-97832 9 68 10. 02171 J 10. 5080 | 9. 51092 | 10, 4836 I 
489204 | 649 | 9978488 | . 02175 | 10. 51041 | 9.51135 | 10.4 + i 
12257 3 630 222 6 — ro. 51002 | 9.51178 | 10. 48522 M 
9: 48998'2 fo *® [9 <= —[To-Fane. | Sceam, | Co-rng: | Tangent: |? 
Coline, > _ SIE, — 


le . — 


TABLE XIX. Logarithic 'sines, » Tangents, and Secants. 
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18 Degrees. 

* Sine. VifmooT Toh — Secant. | Co-ſecant. | Tangent.} Co-tang. 
- 0 9.48998 2 648 9+ 97820*6 68 10.02 179 10. 5100 | 9.51178, | 10. 48822 

119.4371 648 | 9-97816.5 | 68 10. 02183 | 10. 50963 | 9.51221 | 10.48779 

2 | 9:49975'9 | 647 | 9: 97812 *4 68 10. 02188 | 10. 509249. vc 10.48736 

3 | 9.49114*7 646 | 9 97808 *3 69 10. 02 192 | 10. 5088 5 10. 48694 

4 | 9-49153'S} 6 46 | 9: 978042 69 10. 021796 | 10. 50847 > ef 10. 48651 
_5 | 9-49192*2 | 645 q.97800*1 | 69 10. 2200 | 19. 50808 9. 992 10. 48608 

6 9. 49230˙8 644 9-97795*9 69 10.02204 10. 396 9.5143 10. 48565 

71 9.49269 5 644 9.97791 ˙8 69 10. 02208 | 10. 5073 1. 9.51478 | 10.48522 

8 9.49308 1 64 9.97787 *7 6g | 19-92212 | 10. 50692 | 9.51520 | 10. 48480 

9 | 9. 493466 fon 9.977835 69 10. 2216 | 10. 50653 | 9. 51563 10. 48437 
10 | 9.49385*1 642 | 9.97779*4 69 10. 02221 | 10. 506156 | 9.51506 | 10. 48394 

11 9.494236 64x | 9: 977752 | gg 1422510. 50576 | 9.51648 | 10.48352 

I2 | 9.494621 641 | 9977711 | go | 1002229 | 10. 50538 | 9.51691 | 10.48309 

13 } 9.49500 8 640 9. 97766 ˙9 bo 233 | 10.055 | 9.51734 10. 48266 

14 | 9.495383" 639 9. 97762 *8 69 10,02237 | 10.50461 | 9.51776 | 10. 48224 

I; | 9.49577*2 639 9.97753 6 69 10,02241 | 10. 50423 [-9. 51319 10.48181 

16 | 9.49615 4 638 9-97754*4 70 10.02246 | 10. 50385 | 9.51861 10. 48139 

17 | 9.496537 637 | 9:97759'3 50 10.02250 | 10. 50346 | 9. 51903 | 10. 48097 

18 | 9. 49691 59 boy 9-97746*1I 701002254 10. 50 308 | 9.51946 | 10. 48054 

19 | 9497391 | 636 9.977419 [% | 10 02258 | 10.5070 | 9.51988 | 10. 48012 

20 | 9.49768 2 636 9.97737˙7 70 10. 02262 | 10. 50232 | 9.52031 10. 47969 

21 | 9. 49806 ·4 63s | 9:97733'S 50 10.02266 | 10. $0194 | 9. 52073 | 10. 47927 

22 | 9.498444 634 | 9:97729'3 | 2, | 10-02271 | 10, $O156 | 9.52115 | 10. 47885 

23 | 9.498825 6z4 99772871 70 ro. 02275 | 10. 50118 9.52157 | 10. 47843 

241 9.49920 4 633 | 9 97729*9 | ., | 19:92279 to. 50080 | 9.52200 10. 478 

25 9.49958 4 632 9.977167 70 10. 2283 10. 50042 | 9.52242 | 10. 47758 

26 9.499963 632 9.97712˙5 70 10. 02287 | 10, 50004 | 9. 4 10. 47716 

27 | 9. 500342 631 9.97708 3 70 10. 02292 | 10. 49966 | 9. 52326 10. 47674 

28 9. 50072 1 631 9. 977041 | > 10.02296 | 10. 49928 | 9g. 52368 | 10. 47632 

29 | 9.50109*9 630 9. 97699 *9 70 | 10. 2300 | 10. 49890 | 9g. 52410 | 10. 47599 

30 | 9. 501476 | 629 9.97695 *7 _ | 10. 02304 10. 498 52 | 9.52452 | 10. 47548 
31 | 9.50185 4 129 | 5 97691 *4 70 | 19-02309 10. 49815 | 9.52494 | 10.47506 

32 | 9-50223*'1 | 628 9.97687 2 70 10. 02313 10. 49777 | 9.52536 10. 47464 

33 | 9-50260*7 628 | 9 97683*0 71 10. 02317 10. 49739 | 9.52578 | 10. 47422 

34 | 9.50298 *4 627 9.97678 *7 71 10. 02321 | 10. 49702 | 9. 52620 | 10. 47380 

35 | 9.50336*0 626 |.9: 97674*s5 | 71 10.02326 | 10. 49664 | 9. 52661 | 10.47339 

36 | 9-50373*5 626 9.97670*2 71 10. 02330 | 10. 49626 | 9. 52703 10. 47297 

37 | 9.50411T*0 625 9.97666*0 71 10. 02334] 10. 49589 | 9.52745 10. 47255 

38 9.80448 5 bag | 9-97661*7 71] 4328 | 10.4955 | 9. 52787 J 10.472753 

39 9. 504860 624 | 9:97657'4 | 71 19-02343 | 10-49514 | 9. $2829 | 10.47171 

2 | 9. 50523*4 623 9.97653*2 71 10. 02347 10. 49477 9. 52870 10. 47130 

41 | 9- 50560 +8 623 9.97648 *9 71 to. 2351 | 10. 49439 | 9. 52916 10. 47088 | 19 
429.5098 1 622 | 9:97644'6 % | 10-02355 | 10.49402 | 9. 52953 | 10. 47047 18 
43 | 9:59635'4] g,, | 9-97640*'4 21 | 70-02360 | 10.49365 | 9. 52995 | 10.47005 | 17 
44 | 9- 50672+*7 * 9.976361 71 10. 2364 10. 49327 [9.53037 | 10. 46963 16 
ee 620 9.97631 *8 ＋ 10. 02368 | 10. 49290 | 9.53078 | 10. 46922 | 15 
46 | 9.50747 *1 620 - | 9: 97627*s 11 272 10. 49253 | 9.53120 1. 46880 | 14 
47 9.50784 ˙3 619 9.976232 211% 2327 10. 49216 | 9.53161 J 10. 46839 | 13 
43 | 9-50821 44 619 |? 97618 *9 n 10.02381 | 10.49179 | 9.53202 | 10.46798 | 12 
49 | 9-50358*5 613 9.97614*6 — 10. 02385 | 10. 49142 | 9.53244 | 10. 46756 | 11 
50 9. 508956 618 9. 97619* 3 — 10. 02 390 [ 1. 49104 9.53285 [1.46215 | 10 
51 9. 509326 617 9. 97606*0 „10. 02394 10. 49067 | 9.53327 | 10. 46673149 
52 | 9-50969*6 616 9.97601 *7 o 10.02398 | 10.49030 | 9.53368 10. 466 32 | 3 
53 | 9-5100bs | 676 | 9-97597*4 | 7, | 10-02403 | 10.48993 | 9.53409 | 10-46591 | 7 
$4 | 9-51943'4 | 615 | 9-97593*9 | >, | 10-02407 | 10.48957 | 9.53450 | 10.46550 | ® 
$5 2.510803 615 +4 | 9+ 9758807 7 72 10. 02411 10. 48920 | 9.53492 [ 10. 46508 } © 
56 | 9+ $1117 *2 614 | 9 "9-97534'4 41441 02416 | 10. 48883 | 9.53533 | 10.464674 
57 | 9-51154*0 673 9.975800 22 I0. 02420 | 10.48846 | 9.53574 10. 46426 | 3 
58 | 9-51190*7 | 613 | 9-97575"7 | >, | 10-92424 | 10.4589 | 9.53615 | 1046385 } ? 
59 | 9-51227*'Ss | 612 | 9:97571'4 | „% 102429 | 10.48773 | 9.53656 [10.463444 
50 | 9. 51264 *2 9.97567 0 72 10. 02433 | 10. 48736 | 9. 53697 | 10.46303 | 2 
MI Co-ſine. | Sine. 2 Co- ſecant Secant. | Co-tang. _Tangedr. M 
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ABLE XIX. Logarithmic Sines, 


2p 7 


Tangents, and Secants. 


: 19 Degrees. 
M Sine, Vifft oo” (one. D — — (=n<ni 
© SY mT amy, — ut. 4 | 
* 612 | 9+ 97567+0 5 — — — 1 aq 
I | 9+ 51 300 · 9 10. 02433 | 10.98 * 
6 9. 97562 +9 | 72 9.48736 | 9- 53697 | 10. 
2 | 9.51337* 11 5 7 IO.02 33297 46303 6 
3 22 611 9+ 97558 +3 73 — * 9.53738 | 10.46264 . 
4 | 9-31410+, 810 3.38 = — —— 1 * 1.45421 50 
a | 97549 . R 33820 | 10.4618 
- 2:51447'2. > 1 9-97545 +2 | 73 wa 2 10. 48589 9. 53861, 10. 46139 2 
9.51483 ˙7 117 eee | 10.46 5 
219.5520 · 2 608 997840 *8 10. 02459 r — 55 
5.515588 | 608 | 9-97536'5 | 73 — 10.8 9.53943 10. 46057 
9 9.57593 · 0 607 9.97532*1 | 73 10. 02468 1048480 9. 53984 10. 46016 {> 
10 951629˙4 607 9.97527 •˙7 73 IO. 02472 to. £2443 9+ $4025 19.43975 8 
Ti ERT77T 606 [2975233 = I0.02477 10.4847 3.98 0.45935 
12 17 bog | 9:97518*g 70.024517 10 ———_— — 
139. 57738 +2 = —— — 10.0248; 10. 43255 = 10. 45853 
14 9.57774˙5 04 *97510*7 10.02490 10. 8 34182 | 19445813 
I g . 6 9-97505*7 | 73 48262 | 9+54228 | 10, 2 
76 2 810.2 — 9.97507 · 3 | 73 — 10. 48226 9.54269 2 554. 
9.518468 : rs L ——22499 | 19.4818g 9- 54309 | 10. 45691 
17 9. 51882 9 603 | 9:97496*9 IO. 02503 | 10.483, 7 — 2 
18 9.51919 *0 602 9.974925 | 74 — 10.8135 3.85350 10. 456 50 
19 | g. 51955·1 | Gor 5.97488. [ fl ost | 48117 | 9:54390 10. 45640 
20 9. — « ' 601 9. 97483 6 74 10. dares = 48081 9. 54431 10. 45569 
2 yay mm —f 600 9. 97479 *2 | 74 0.02521 ny 519-5471 10. 45529 
22 1 * | 6oo 9+97474 *8 4; 'To 42009 1 9 2050s 10. 45488 
— 9. $2099-0 599 3.57485. 74 10.02530 10-4794 0.22552 | 19-4546 
24 9. 52134 9 5 9. 974 5˙9 10. oz 534 10. 54593 10. 45407 
. 5277 | 598 [2.97414 [74 10.02 to. 86, . 83% 945367 
14 9-97457*0 | 74 239 | 9.47865 | 9+ 54673 | 10. | 
20 | 9-52206*6 598 9. —| 74 |12:22543 | 10. 47829 9: $4714 1.43230 
27 | 9+ 5224244 | 597 | 9:97452's 10. 02547 | 7 1 — 
28 9.52278 · 11 596 997448174 e 5.4723 | 9: 54754 10. 45246 
29 9-52313+8 596 > IN — * 4 72 3 — 10. 45206 15 
2... 39-5 595 [74322 fd. x * 34935 | 19-4516 
31 3 595 [2278847 — — He ops 9 $4975 10.4515 3 
32 9: 524208 594 | 9: 97430'2 : o. 02570 | 10 : $4915 | 19-4585 | 5o 
33 9.52456 4 594 hee 4. 10. 03574 . . 19-4504; | 29 
34 „ ©2 . 5 ; 42T*2 1 "So b & £ 5 ID. 45c0 
2 82.7 | 9:97416:7 | 75 | 19:92579 | 1947544 | 9. 55035 | 10:42967 | 22 
0: $2563-g 392 [22 | ZI 10.02588 | 10. 474% | 2 39975. | 19-44925 | 26 
9 — 3 0 591 9. 97407 *7 75 I” 47473 9.55115 10. 41885 25 
/ , e, org 
9.52669 · 3890 <4 wt, = ro. 02601 10.4766 . 12: 44905 | 23 
9.527046 | 599 97394 *2 I0.02606 35235 1044765 | 22 
— — 589 9,973389*7 75 10. 47331 9+ $5275 10.4472 
9. £2740-0 75 1_12:02610 f 10. 47295 9. $531 5 | 2L 
9. 52775+3 | 589 | 9:97385'2 [ (18.5267 2553's | 19:44685 | 20 
9. 52810 · 588 ] 9:97380+7 | 75 e . — 9*55355 | 10. 44645 [7 
9.528458 | 588 | 9:97376-1 [750,007 i 17225 | 9:55395 | 19.44605 | | 
9. 5288r -o | 537 [9973716 — esa 3 9+ 55434 | 10. 445606 17 
9. 529 I *73 536 9+ 973625 6 10. 02637 13 — .. 15 
9.52986˙4 586 | 9:97358-0 45 10. 02642 3 + | 955554 10. 44440 14 
9-5302r · 53s 3.78 — 10. 02547 n 5.9 1 13 
2 53056 5 585 : '9 76 to. oz651 10. 46979 9. 6 44367 2 
9-53097-5 | 5+ 7s | 1202656 | 10. 46944 | 9: $2742 1,427. 
9. 53126+5 584 9*97339 8 76 10. 02660 10. 46908 * . 2 IS 
9.53161 4 583 | 9+97335'2 6 | 79: 02665 | r0.46 9+35752 | 19.44248 9 
9. 53196 +3 582 44: 76 ro. 02669 10,33 . 10. 44209 | $ 
a a 32 973261 c : * $5931 | 10.44:6 
283231 *2 8 9.97321˙5 | 76 10. 02674 | 10.46804 9.55870 * . 7 
9-53266-7 | 581 76 [.. 92678 | 10. 46769 9. 55910 10 6 
9. 53300 * 581 | 9+973t6*g ro. 02083 | To. — 4 
9 9. TY 76 3 | 19-46734 9. 55 10. 
5.5778. | 58 2.5737. | 76 18 92688 | 10.46699 | g. 52980 | 26 . 
9. * O - N 1 . 1 
9. 22 = 9- 97303*2 76 SY ev eu 19. 46664 9- 56028 19.43972 3 
"Cn —E* 7 10.2987 . #930 | 9-56067 10. 43933 | x 
ue. | Sas | _3: 56107 0. 43893 by 
a o-ſecant. | Secant. _Co-tang. Tangent s - 
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TaBLEe XIX. Logarithmic Sines, Tangents, and Secants. 


— 
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| 


| 20 Degrees, > 
M Sine. JDitfroo”| Cong. I D. | Secant. [ Co-fecant. | Tangent, | Co-tang. | M 
o 19.534052 g | 9-97298'6 10. 02701 | 10. 46595 | 9. 56107 ] 10. 43893 | 60 
I | 9.53439 ˙9 57 9.972940 77410. 02706 | 10. 46560 | 9. 56146 |] 10. 43854 59 
29.534745 577 9. * 27 i. oz 10. 46525 | 9. 56185 10. 438156 | 58 
3 | 9-53509*2 [577 | 9.972848 | 77 | 10.02715 10. 46491 | 9. 56224 | 19.4377 | 57 
419. 53543 8 572 9. 97280 ˙2 4 10. 02720 | 10. 46456 | 9. 56264 10. 43736 | 56 
5 | 9:53573*3 | 3:6 | 9:97275:5 % | 1002724 | 1046422 | 9. 56303 | 10: 43697 | 5; 
6 | 9.53612 9 |] 949727049 „„ | 10. 02729 | 10. 46387 J 9. 56342 | 10. 43658 | 54 
7} 9-53647 4 575 9. 97266 *3 77] 10. 02734 | 10. 46353 9. 56381 | 10. 43619 | 53 
$ } 9. 53681 *8 574 9. 97261 *7 78 10. 02738 | 10. 46318 | 9. 56420 10. 43580 | 52 
9 9.33716 ·3] 37? | 9.972570 | 7 1. 02743 | 10. 46284 | 9. 56459 | 10. 43541 | 51 
2 | 233 | 9:972524 | 77 | 10-02748 | 10. 46249 | 9. 56498 | 10. 43502 50. 
9. 53785*'1 21997247 8 8 10. 02752 | 10. 46215 | 9. 56537 | 10. 43463 49 
9. 53819*4 527 19.972431 * 10. 02757 | 10. 46181 | 9.56576 10. 43424 48 
9.83853 ˙8 373 | 9- 97238 * 72 10. 02762 | 10. 46146 | 9. 56615 | 10. 42385 
9.53888 — eget 78 10. 02766 10. 46112 | 9. 56654 | 10. 43346 
9. 53922 *3 5 9.97229 ˙1 5 10. 02771 | 19. 46078 | 9. 56693 | 10. 43307 45 
9. 53956 *5 70 2 97224 8 10. 02776] 10. 46043 | 9. 56732 | 10. 43268 
9. 53990 *7 oj 9.97219 78 to. 02780 | 10. 46009 | 9. 56771 | 10. 43229 
9-54024*'9 | 2,7 | 9.972151 | 75 | 10.0278; | 10.45975 | 9. 56810 | 10. 43190 
9. 54059 0 }- 563 9.972105 Lf 10. 02990 | 10. 45941 | 9. 56849 | 10.43151 
9- 549931} 65 9: 97205 8 78 10. 02794 10. 459% | 9. 56887 | 10. 43113 
9.54127 2 67 97201158 10. 02799 10. 45873 | 9. 56926 | 10. 43074 
9-54161*}3 36 9.97196 4 — 10. 02804 | 10. 45839 | 9. 56965 | 10. 43035 
9.541953 568 9. 9719 a, 3 10, 02898 10. 45805 | 9. 57004 | 10. 42996 
9. 5642293 66 997197 0 = 10. 02813 | 109. 45771 | 9. 57042 | 10. 42958 
| 9. 54263*2 | We 9. 97182 *3 78 10. 02818 | 10. 48737 | 9. 57081 | 10. 42919 
9.54297 ˙1 6 9.97177 46 g | . 02822 | 10.45703 | 9. 57129 | 10, 42880 
5433150 565 9.97172 *9 ” to. 02827 | 10. 45669 | 9. 57158 | 10. 42342 
54364˙9 — 9.971682 — 10. 02832 [ 10. 45635 | 9. 57197 | 10. 42803 
54398 7 > | 9.97163 *5 — 10. 02837 10. 45601 | 9. 57235 | 10.4276 
844325 563 2225 58-3 | 30 10. 2841 | 10. 45567 | 9. 57274 | 10. 4272 
« 54466 *3 562 | 9971540 | ,g 10. 02846 | 10. 45534 | 9- 57312 | 10. 42688 
54500 O 62 1.9.97149˙3 78 to. oz8 51 | 10. 45 500 | 9. $7351 10. 42649 
- 5$4533'8 | * 9.971446 8 Jo. oz8 85 10. 45466 | 9. 57389 10. 42611 
9.545674 2G, | 9-97139'8 5g | 10.02860 10. 45433 | 9. 57428 | 10. 42572 
9. 54601 *1 9-97135'1 | go 10, 02865 | 10. 45399 | 9- $7466 |] 10. 42534 
9- 546347 | 60 | 9: 9713073 1781 02870 | 10. 45365 | 9. 57504 | 10. 42496 
9.546683 9.97125 ˙6 ; 10. 2874 | 10. 45332 | 9. 57543 | 10. 42457 
9. 54701 *9 _ 9. 97120*8 8 10. 02899 10. 45298 9. 57581 J 10. 42419 
9.54735 4 5 g | 9-97116-1 : 10. 02884 | 10. 45265 | 9. $7619 | 10. 42381 
9. 54768 *9 558 | 9- 97111 *3 | 78 10. 2889 10. 45231 | 9. 57658 | 10. 42342 
9.54802 4 9.97106 ·6 f , | fo. o2893 10. 45198 | 9. 57696 | 10. 42304 
9.54835 ˙9 557 9. 97101 ·8 © 10. ozBg8 | 10. 45164 | 9. $7734 | 10. 42266 
9. 54869* 3 258 9. 97097 O 80 10. 02903 10. 45131 | 9.57772 | 10. 42228 
| 9. 54902 7 9. 9+ 97092 *2 = 10. 02908 10. 45097 | 9. 57810 | 10. 42190 
$5 | 9-54936 · 0 = 9. 97087 4 13 to. 02913 | 10. 45064 | 9. 57849 10. 42151 
9. 54969 3 555 9. 97082 *7 80 | . 92917 | 10. 45031 | 9. 57887 | 10.42113 
9- 55002 *6 9. 97779 | g, | 19: 02922 | 10. 44997 | 9- 57925 | 10-42075 
9+ 559359 | 227 | 9.97073'1 | go | 10.02927 | 10. 44964 | 9. 57963 | 10. 42037 
9. 55069 2 554 9. 97068 *3 % 10. 02932 | 10. 44931 | 9. 58001. | 10. 41999 
| 9. $5102*4 | 2 9. 97063 · 5 82 9.2912 | 10. 44898 | 9. 53029 | 10. 41961 
9.351356 2 9.97058 6 80 15, 02941 | 10. 44864 | 9. 58077 | 10. 41923 2 
ge $6168 +7 — 19. 97053 ˙8 80 10. 02946 | 10. 44831 | 9. 58115 10. 41885 
9.56201 ˙8 go 9. 97049*0 | g. | 1902951 | 10. 44798 | 9. 58153 | 10. 41847 | 7 
9.55234 go” | 9- 97044 2 % 10. 02956 | 10. 44765 | 9. 58191 -f 10. 41809 6 
9. 55263*0 ©, 9. 97039 4 82 Io. 02961 | 10. 44732 | 9. 58229 | 10.417714 8 
9.35301 0 o 9970345 [8 10. 02965 | 10. 44699 | 9. 58267 | 10.4173 4 
9.53334 '1 550 9. 97029 *7 % 10. 02970 | 10. 44666 | 9. 53304 | 10. 4169 3 
9. 55367 0 55 9. 97024 *9 82 10. 02975 | 10. 44633 | 9. 58342 | 10.416582 
9. 554000 549 9. 97029 50 * | 10. 02980 | 10. 44600 | 9. 53380 10. 416201 
9. $5432 *©9 549 9.97015*2 80 | 1c. 02985 | 10. 44567 9. 58418 | 10. 41582 [ 
Co- ſine. | Sine, "1 Co-ſecant. | Secant. Co-tang. | Tangent. | MV 


69 Degrees. 


* 


68 Degrees. 


Co- tan g. Tangenz. 


* Blr“ — |. | Secanc, Co- ſecant angent. | Coxtang, 
O 9. 55432 *g 548 | 9 97015 2 81 | . 02985 10. 44567 9. 58418 IO. 41582 
| 9: 55465 8 548 | 2:97910*3 7 10. 02995 "0: 44534 | 9: 58455 10. 41545 
2 | 9: 55498 7 7 | 29%" | g, | 1902995 % 44501 | 9. 58492 10.41507 
3 | 9: 55531 *'5 = 96 97000 *6 $x | 79: 02999 10. 44468 9. 58531 10. 41469 
2423450 47 | o 9699509 81 | 19.03 10. #4436 | 9. 58569 | 10.4143; 
S | 9: 55597 *1 590 9.96990 *g 81 | 0. 03009 10. 44403. 9. 53606 | ro 41394 
549 [== 

6 | 9: 55629 +9 9.96985 · 81 | 703014 10. 44370 | 9.586 10. 41356 
7 | 9- £56626 | 545 9.969811 $r 10. 03019 10. 44337 | 9. 58681 10. 4131 
8 9.556983 | 545 9. 96976 *2 81 | co. 0302 10. 44305 | 9. 58719 Io. 41281 
9 | 9 557280 | 544 9. 96971 4 8x | 19: 03029 10. 44272 9.58757 IO. 41243 
10 9. 55760 · 6 — 9. 96966 5 8r [123934 | 1044239 | 9, $8794 | 10. 41206 
$2”) 9. $5793 '2 543 9. 96961 <6 82 10. 03038 IO. 44207 9. 58832 Io. 41168 
2 (9 558258] 543 fo 96956 +7 82 | 10.03 10. 44174 | 9. 58869 10. 41137 
3 9558583] 543 fo 96951 +8 82 | 1203048 | 10. 44742 9 53907 | 10. 41093 
14 | 9: 558909 | 542 9. 96946 ·9 82 0. 03053 10. 441 9.58944 10. 41056 
15 9.65923 4 — 9. 96942 0 82 Lo. 03058 10. 44077 | 9. 589817 10. 471079 
16 3.55980 8 r | 9.96937 0 82 10. o 3063 10. 9.59019 | x0, 40981 
17 | 9: 55988 3 | 54 9.96932 1 82 70. 03068 10. 44012 | 9. 59056 10. 40944 
18 | 9. 56020 71 540 9- 96927 *2 3, | 19. 0807 10. 43979 | 9. 59094 10. 40906 
19 9. 56053 1 549 9- 96922 +3 $2 | 71903058 | ro 43947 | 9. Fort 10. 40869 
20 | 9. 56085 · 5 = 9. 96917 · 3 82 83 | 10. 43915 [f. $9168 | 10. 40822 
2I } 9. 56117 ·˙8 8 | 9.96912 4 82 0. 03088 10. 43882 | g. 59205 10. 40795 
22 2.6185 25. 9. 96905 · 82 | 7203093 | 10. 43850 | 9. 59243 | 10. 40757 
23 | 9- 56182 4 } 53 9. 96902 ·5 2 | 79. 03097 10. 43818 | 9. 59280 10. 40720 
48% 537 687 3. | 10. 03102 io. #3785 | 9: 59317 | ro. 4068; 
25 | 9- 56246 +8 53% |[_2:968926 33 [_19: 03107 243753 | 9: e. 40646 

26 | g. 56279 6 9.962877 8 10. 03112 10. 43721 9. $9391 ro. 40 34 

279. 56311 52 — 9.96882 +4 82 IO. 03117 10. 43689 9.59429 10. 40571 | 33 

28 9. 55343 ˙3 53 9. 96877 5 Mo IO. 03122 10. 43657 | 9. 59466 10. 40534 | 32 

29 9. 56375 7 535 9. 96872 + 82 IO. 03127 10. 43625 9. 59503 10. 40497 | 31 

30 | 9. 56407 5 — 9.96867 83 IO. O31 32 T0. 43592 | 9. 59540 TO. 40460 | 30 

31 | 9. 56439 6 9. 96362 »8 3 10. 03137 IO. 43560 9.59577 to. 3 | 29 

32 9. 564716 | 534 9- 96857 +8 85 | to 03142 | 10. 43528 9 59614 | 10. 40386 | 28 

9. 56503 6 | 533 9.968 52 ·8 85 10. 03147 10. 43496 | 9. 59651 | 10. 40349 | 27 

9. $6535 +6 200 9.96847 9 85 10, 3152 | 10. 43464 9.59688 70. 40312 | 26 

9.55567 +6 — 226842 9 83 12: 93157 . 43432 2: 59725 | 10. 4027 % CS 

9: 56599 5 r | 9 93379}. | 10036: "2 43491 | 9. 59762 10. 40238 | 24 

9. 56631 4 | 53 9. 96832 ·9 85 "0. 93167 10. 43369 | 9. 59799 | 10. 400 | 23 

9.56663 *2 531 9. 96827 ·8 82 10. 03172 10. 43337 9. 59835 TO. 40165 | 22 

9.56695 1 | 537 9. 96822 ·8 3 10. 03199 10. 43305 | 9. 59872 10. 40128 21 

9.56726 *g — 2.968778 — to. 03182 10. 43273 | 9. 39999 | 10. 4oogr | 20 

9. 56758 7 9.96812 8 84 | 1% 03187 19. 43241 | 9, 59946 0. 409054 19 

9. 56790 4 529 9. 96807 · 8 87 10. 03192 | 10 $3210 9. 59983 IO. 40017 | 18 

9. 56822 +2 — 9. 96802 7 of I0. 03197 10. 43178 | 9. 6oorg | ro. 39981 | 17 

9. 56853 © — 9. 96797 7 84 | to. +3202 | 10. 43146 | 9. oog | 10, 39944 | 16 

9- 56885 <6 228 9 96792 5 5, 1223207 | 10. 43114 9:50093 | 10. 39907 Is 

9. 56917 +2 1 9- 96987 6 841 . 03212 19. 43083 | 9.60130 | 76 39870 | 14 

9. 56948 8 | 527 9. 96782 «46 5, 10. 03217 TO. 43051 | 9. 60166 10. 39834 | 13 

9. 56980 4 — 9. 96779 · 5 ; 87 10. 03222 10. 43020 9. 60203 10. 39797 | 12 

9. 57012 0 — 9- 96772 «5, 80 10. 03228 | 10, 42988 9. 60240 | 10. 39760 | 1; 

. 57043 *5 — 9- 96767 4 » — 93233 | 10. 42956 | 9, 60276 | 10-39724 | 10 

9. 57075 1 b 9.96762 4 g, | 0. 03238 10. 42925 | 9. 60313 10. 39687 | 9 

9. 57106 6 | 525 9.96757 «3 | 24 10. 0324 10. 4289 . 09349 10. 29651 | 8 

19. 57438 0 | 524 9. 96752 ·2 * 10. 0324 10. 42862 9. 60386 10. 39614 | 7 

9 37000-c 1 224 $-9.96749 x4 35 [. 03257 10. 42837 9- 60422 | 10. 39578 | 6 

1.9. $7200 +9 + 9. 96742 7 8 23255 | 10-42799 | 9.60859 10: 39541 'f 5 

1 9% 57232 53 1 9- 96737 · 3 0. 03263 IO. 42768 9- 60495 | ro. 3950 4 

9. 57263 6 823 9.96731 *9 85 10. 03268 10. 42736 9. 60532 10. 3946 = 4 

Y 57295 *0 wy 9. 96726 ·8 85 10. 03273 10. 42705 9. 60568 10. 38432 2 

9.573263 | 5 1 9,9672 5 85 10. 03228 10. 42674 9. 60605 70. 39395 | 1 

9--$7357 *0 | 32 9. 96716 *6 5 10. 03283 | 10. 42642 9. 60641 10. 39359 2 

ſine. Sine. . Co: ſecant. Secant. | M 


. 
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TaBLE XIX. Logarithmic Sines, Tangents, and Secants. 


22 Degrees. 


Secant, | Co-ſecant. |} Langent.] Co-tang, 
10.032S3 | 10. 42642 | 9.606041 | 10. 39359 
10.03289 | 10.42611 | 9. 60677 | 10. 39323 
10, 03294 | 10.42580 | 9. 60714 | 10. 39236 
10.03299 | 10. 42549 | 9. 607<c0 | 10. 39250 
19.03304 | 10. 42518 | 9.60786 | 10. 39214 
19.033C9 | 10. 42486 | 9.60823 | 10, 29177 
10. 03314 10. 42455 | 9. 60859 | 10. 39141 
10. 03319 | 10.42424 | 9. 60395 [to. 29105 
10. 03324 | 10. 42393 9.60931 | 10. 39969 | 52 
10. 03330 | 10.42362 | 9. 60967 | 10. 39033 | 51 
10. 03335 | 10.42331 | 9.61coq | 10. 338996 | 80 
10.03340 | 10. 42300 | 9.61040 | 10. 38960 | 49 
10. 03345 | 10. 42269 | 9.61076 | 10. 38924 | 43 
10. o3350 10. 42238 9. 6111210. 38888 | 47 
10. 03355 10. 42207 | 9.61148 | 10. 388 82 | 46 
10. 3360 10. 42176 | 9.61184 10. 3881645 
10. o3 306 | 10. 42145 | 9.61220 | 10. 387804 
10. 03371 | 10.421156 | 9.61256 | to. 38744] 43 
10.03376 | 10.42034 | 9.61292 | 10, 38708 | 42 
10.03331 | 10. 42053 | 9.61328 | 10. 38672 | 41 
10.03386 | 10,42022 | 9.61264 10. 28636 | 40 
10.03392 | 10.41992 | 9.61400 | 10.38600 | 39 
19.03397 | 10.41961 | 9.61436 | 10. 38564 | 33 
10. 03402 | 10.41930 | 9.61472 | 10. 38528 | 37 
10.03407 | 10. 41899 | 9.61508 | 10. 38492 | 36 
10.03412 | 10.41869 | 9.61544 | 10. 38456 | 35 
10.03418 | 10. 41835 | 9.61579 | 10.38421 | 34 
10. 03423 | 10.41808 | 9.61615 | 10. 38385 33 
10. 03428 | 10. 41777 | 9- 61651 | 10.38349 | 32? 
10.03423 | 10.41747 | 9-61687 | 10. 38313 | 3! 
10.03433 | 10.41716 | 9. 61722 | 10. 33278 | 30 
10.03444 | 10. 41686 | 9.61758 | 10. 38242 | 29 
10.03449 0. 41655 | 9. 61794 | 10. 38206 | 28 
10. 03454 | 10.41625 | 9.61830 | 10. 38170 | 27 
10. 03450 | 10. 41594 | 9. 61865 | 10.38135 | 26 
10. 03465 | 19. 41564 | 9-61901 | 10. 38090 | 25, 
10. 03470 | 10.41533 | 9. 61936 |] 10. 38064 | 24 
10.03475 | 10. 41503 | 9.61972 | 10. 38028 | 23 
10. 03480 | 10.41473 | 9- 62008 | 10, 37992 | 22 
10, 03436 | 10. 41443 | 9- 62043 | 10.37957 | 21 
10.03491 | 10.41412 | 9. 62079 | 10. 37921 | 29 
10.03496 | 10.41382 | 9: 62114 | 10. 37886 | 19 
10. 03502 | 10.41352 | — 10. 378 50 | 18 
10. o3 500 | 10. 41322 | 9.62185 | 10. 37815 | 17 
10. 03512 1041291 9. 62221 | 10. 37779 | 16 
10. 03817 | 10.41261 | 9.62256 | 10. 37744 | 15 
10. 03523 | 10.41231 | 9.62292 | 10.37708 | 14 
10. 03528 10. 41201 | 9.62327 | 10.37673 | 13 
10. 03533 | 0. 41171 | 9.62362 | 10. 37638 | 12 
10.03539 | 10.41141 | 9.62393 | 10.37602 | 11 
10.03544 | 10.41171 | 9.62433 | 10. 37567 | 10 
10.03549 | 10.41081 | 9. 62468 | 10.37532 | 9 
10.03555 | 10.41051 | 9.62504 | 10. 37496 | 5 
10.03560 | 10. 41021 | 9.62539 | 10. 37461 | 7 
10.0356 5 | 10. 40991 | 9.62574 | 10. 37426 | 6 
[0.03571 | 10.40961 | 9. 62609 | 10. 37391 | 5 
10. 03576 | 10.40931 | 9. 62645 | 10.37355 | 4 
to. 03581 | 10.40902 | 9. 62680 | 10.37320 | 3 
I0.03587 10. 40872 | 9.62715 | 1o. 37235 | ? 
10.03592 10. 40842 | 9.62750 | 10. 372 50 ! 
10. 3597 10. 40812 | 9. 62785 | 10. 37215 
Co- ſecant. [ Secant. | Co-tang. | Tangent. | M 


NM Sine. Ditfico'] Co- ine. 
© | 9-57357*5 9- 96716*6 
88.31 527 | 
— | 500 | Ogre 
; 2 520 2 
419. 574824 519 n 
_£ | 9:57513'6 —— 9.9669 t ˙0 
2.5210 % 3.6555 
8 . 518 Cabral 
9 | 9:57637'9 | 37 | 9.965705 
10 | 9.57668-9 | 577 | 9g. 96668 ˙3 
—— $46 —_—_ 
re. 
13 | 9.577618 | 576 3.566459 
14 | 9-57792"7 516 | 9: 96644*7 
I 57823 96629 
17 9.578853 8 27 
18 9.579162 573 9.956240 
19 9. 57947 0 — 9. 96618˙8 
— —— 512 D 
ese 9-966c5* 5 
F 512 
e pace 
249.5810 ˙5[ 811 9.965929 
1 |_9- 965876 
26 .£8161*8 96882 
27 the rt 510 * 
28 9. 882229 | 529 9.965720 
29 9-58253"5 9-96566-8 
30 | 9. 58284*0 96861 
31 | 9. 58314 lf; po — Ir 
32 | 9.383449 | 5% — — 
33 9.583754] 597 | 9.96:45-3 
34 ary Ho — 9.96540 6 
35 | 9-58436*1 96535 · 
36 5 my — 
37 | 9- 584968 yrs 9.96524+8 
38 | 9. 585272 55 | 9.96519+5 
39 | 9: 585574 | 525 | 9.96514: 3 
40 | 9.585877 — 9.90 509 0 
41 58617 06 0 
2423.586082 593 3.36458•4 
43 | 9.586783] 553 9.964037 
44 9.58708 -5 | 553 [9.96487 ·9 
45 9.58738 · 5 — 9.96482 · 6 
6 9.587688 96477 % 
47 | 9:58798-9 | 501 | 5: 36472-0 
48 [| 9.588289 | 5?! 9. 96466 *6 
49 | 9: 588590 | 39" | 9.964613 
50 | 9. 58889 0 — 9. 96456 · 
I » $8919 0 96 . 
52 | 9589489 % | 9:96445-4 
53 | 9.589789 499 9. 96440 *0 
54 9.59008 8 | 492 | 9.964347 
55 | 9. 59038 +7 | 493 6429" 
-55 [ 9:59238"7 | 453 [_9:96429'4 
56 J 9. 59068 6 9. 96424 0 
57 | 8.390984 — 9.964187 
58 | 9. 591282 497 9.96413*3 
59 9.591880 = 9.96408 0 
bo | 9. 51187 *8 9 9.96402 6 
M | Co- ſine. Sine. 


67 Degrees. 
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TABLE XIX. Logarithmic sines, Tangents, 


and Secants. 


23 Degrees. 


NM Sine. Ditt 1007 Goa 
— ine. 0. 8 l ö 
© 9.59187 5 — | MJ EC.inr, Co-tecant, Tangent. Co-tang, Dy 
r | 9.592176 | 496 26588, | 8g 9.3597 10. 4081 6278 — * 
2 . 495 9-96397*2 9 to. 025 * | 9-92785 | 10. 37215 | 60 
9. 59247 *3 3 9.96391 ˙9 89 0 — 10. 40782 9. 62820 10. 377180 | 59 
475555057 495 . % e 5 | pO ooiprs 18.277, | 9-62855 | 10: 37145 | 2 
4 4 _ * 494 9.96387 9 = Io, ears * 9. yo Io. 37110 57 
— : 9. 96375 +7 - : 3 | 9- 02926 to. 370 -6 
6 | 9.50260 | 494 | £ go [_12:23624 | 10. 40664 | 9.6 "4 | 5 
1 493 | 9:96370*4 10.056: —= ſj 222961 | 19. 37049 | 55 
9.59395 5 6 5 90 3930 10. 40034 9. 62996 — 
8 9-59425*1 | 493 338 go 9.03631 10. 406046 Goes on + 9. 54 
X * 9 IIP" IC. 07 | 3 5 
* 22 = 9.96354 +2 | 9? = —_ 10. 40575 | 9- 63066 | 10. — : — 
— 9.594842 2 9.96348 ·8 [90 0 by 10. 40545 | 9. 63701 10. 368 : 
It | 9.590130 192. — Ce Io, [.o 651 10. 40 T6 9. 63125 10 514 
12 9.595432 491 6544 10. 03657 [10.4 2 
13 3 491 9.96337 ·9 90 10. 03662 ITY 9. 63170 | 10, 36830 49 
14 1 491 9.96332 5 90 10. 03667 ves. 45719. 63205 Io, 36795 48 
Is | 9. 39631 «c 490 9. 96327 57x — 10. 03673 wh ns 4 9. 3249 10. 36760 47 
er 490 9-9632r 2 | ? 10. 03678 | 10 — 1 10. 36725 | 46 
9+ 59660 0 - —1 90 * 40305 | 9. 63310 10. 36600 
I7 9. 59690 489 [9,9637163 10. 03684 | 10.40 — 45 
'8 | 9.59719-6 | 489 9-96310'8 | |; | 10.03689 | 10. 4028 9: 63345 | 19: 36655 | 24 
I i 1 8 9.90305 *4 to. . * 23379 | 10. 36621 
20 | 2.397490 433 9: 962999 | 9! | 10. — 10. 4 fr | 2: 63414 | 19. 36586 4 
— / 962945 1 f 9 | 70. 36351 
21 9- 59807 +5 485 _ 2 91 T0. 03796 10. 40222 9. 63484 ro. 35516 — 
22 | 9.59836 -8 | 487 | 9992890 10. 03711 | 10.40 113 12 
23 9. 558660 487 9. 962836 — TO, 93716 10. 4018 29 10. 36481 39 
24 | 9. 59895 +2 487 | 9: 96278 +7 1 10. 03722 | 10.401 * 553 | 70. 36447 | 38 
25 | 9. ; 86 | 9:96272*+7 [9 | 15. 0392 34 | 9: 03588 | 10. 36412 
= 22 486 9.96267 +2 — to. —— cones 9- 3623 10. 36377 36 
87 8 * 48; | 9 96261 5 9 Ty 70 | 9: 03657 | ro. 35343 | 35 
28 | g. ane 485 | 9: 96256+2 | 97 10.0344 —— 9- 03692 | 10. 36308 34 
29 9. 600 0 485 9.962 50+8 8 IO, 03749 — 9. 63726 10. 36274 33 
30 3 2 484 | 9:96245*3 |?" | ro. 037 3 9- 63761 10. 36239 | 32 
0 700 8 9.962308 [9 55 * 39959 9. 63796 IO. 362 
31 9. boogg · 7 7 92 0.03760 10. 39920 9. 62820 = 31 
329. „ 484 9-96234*3 10. 03766 | ro - 1236170 | 30 
33 | 9-6org7-0 | 483 | 9:96228'8 |?" | 10.03571 | 10.2285, r 10. 36135 | 29 
34 | 9. bor86-g 483 NY F- — 10. 02777 — 4 $999 Io. 7s 28 
35 | 9. | $ 96217 10. oz * +3934 | 10. 36066 | 2 
= Lens O 485 2862172 +3 — od 44 —— 9. 63968 10. 36032 is 
37 6028 482 [5588897 T0:03707 | io ee 
38 9. 60301 . 481 9. 96201 2 94 IO, 03799 — 3975 9 94037 10. 35963 24 
39 9.60330. | 461 9.561957 | 9? | 10.03804 | 10. 3% | 5 67 | 10. 35928 | 23 
40 $-60350 L 48r | 9:96190 +2 — 10. o38 10 10,3366 2 IO. 35894 | 22 
41 Kr 480 9.96184 *6 = 10. 03815 — 23 10. 35860 | 21 
42 dan FX 480 9-96179 +1 10. 03821 | ro. 612 — |. 35825 | 20 
43 l 479 | 9: 96173+5 |? 10.03826 — g 9.64209 | 10. 35791 | 19 
44 9.654745 479 [ —— = 10.03832 —— = 10. 35757 | 18 
45 | 9.60592 2 | 479 | 9 99162 +4 10. 03838 | 10. 39526 | @. 35722 [77 
TS | 478 [.9:96156-9 | 93 10: 03842 | 10. 39497 | 964312 || 10. 35688 | 16 
47 3.85280 478 9.961513 ” 10.038 27 [254346 | 10. 35654 15 
5 * . » O TT" 
48 9 60680 6 478 9. 96145 +3 93 * 32 10. 39468 9. 64381 10. 35619 14 
9.60589 +2 n 93 3385410. 39439 | 9. 6441 I 
49 9.6067 i 477 9 99140*2 IO. 03860 Io IT 5 * 35585 13 
SI 6065 c «} 476 |. 2:96129*0 | 23 10. 03871 10. 39354 * 3 | 20. 35517 | rx 
52 3.65 _ 476 | 9:96123*5 = 10.038 I 224517 | 10: 35483 | 10 
33 8 476 9.96117˙9 93 10. 03862 = — 9- 64552 10. 35445 9 8 
54 | 9, 607805 475 Mom Y = 10.03888 10.39208 3 4125 —— . 
55 | 9.6078g+, | 475 9. 96106+7 I0. 03893 | 10. 392 '6 "6 23350 1.21 
— 9. 96107+x | 93 9239 | 9. 64654 10. 35346 [ 6 
2 — — 93 — 10. 39211 | 9. 64688 ro. — 5 
. * " O. 5 
. 474 2 yu '9 — 10. 03910 —— ep 1035275 | 4 
95084 * 475% | 70. 35244 
9. 60902 «9 | 473 [9,8473 - 10.03916 | 10. 3912 6 3 
96078 -6 | 4 9125 | 9- 64790 IO. 35210 | 2 
9-60931+3 | 473 9*9 10. 03921 | 10. 390 648 
| 9.96073 *0 94 9097 | 9.64 24 | 10. 381761 
Co-ſine. : 2 — — T0. 39069 | 9. 64858 | ro. — : 
o- ſecant. Secant. Co-tang. Tangent 
66 Degrees. — 
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TABLE XIX. Logarithmic Sines, Tangents, and Secants. 
2 St ; 24 Degrees. 
Sine, Difftioo | Colne. | D. | Secant, | Co-fecant, | Tangent } Co-tang, M 
9. 60931 *3 9. 96073 0 10. 03927 | 10. 39069 J 9. 648 58 | 10. 35142 
9. 60959 7 22 9. 96067 4 9 | 10. 03933 | 10. 39049 | 9. 64892 | 10. 35108, 
9. 60989 0 12 9. 96061 ˙8 9 | 10. 03938 | 10. 39012 | 9. 64926 | 10. 35074 
9. 61016 ˙4 ; a 9.96056 *1 9 | ro. 03944 | 10. 38984 | 9. 64960 | 10. 35040 
9. 61044 *7 = 9. 96050 *5 — 10. 03950 | 10. 38955 | 9. 64994 | 10. 35006 
9. 61072 9 St 9. 96044 8 — 10. 03955 | 12. 38927 | 9. 65025 [. 34972 | 
9. 61101 *2 o 9.96039 2% | 10. 03961 | 10. 38899 | g. 65062 | 16. 34938 
9. 61129 '4 — 9. 96033 5 — 10. 03966 | 10. 38871 | 9g. 65096 | 10. 34904 
9. 61157 *6 22 9. 96027 *9 4 | 19+ 3972 | 10. 38842 | 9. 65130 | 10. 34870 
9. 61185 *8 2 9. 96022 2 24410. 03978 | 10. 38814 9. 65164 | 10. 34536 
9. 612140 — 9. 96016 *5 — 10. 03983 | 10. 38786 | 9. 65197 | 10. 34803 | 5c 
9. 612421 6 9. 96010 *9 "To. 03989 10. 38758 | 9. 65221 J 10. 34769 
9. 612702 | 4:2 | 9.960052 | ?2 | 10.03995 | 10. 38730 | 9. 65265 | 10. 34735 
9. 61298 *3 258 9.959998 9) | 10. 04000 | 10. 38702 | 9. 65299 | 10. 34701 
9. 61326 4 — 9. 95993 ˙8 — 10. 04006 | 10. 38674 | 9. 65333 | 10. 34667 
| 9- 613545 | 467 |.L 95988 *2 95 04012 | 10. 38646 | 9. 65366 | 10. 34634 
9. 61382 5 67 9.95982 FE: gs | © 04018 | 10. 38618 | 9.65400 | 10. 34600 
- 9. 61410 *5 * 9.959768 10. 04023 J 10. 38 589 | 9. 65434 | 10. 34566 
| 9. 61438 *5 766 9.959711 — 10. 04029 | 19. 38 562 | 9.65467 | 10. 24533 
9.614565 56 | 9: 95965 '4 | ©. 4035 | 19. 38534 | 9. 65501 | 10. 34499 
9. 61494 *4 465 9. 95959 *6 = Io. 04040 | 10. 38506 | 9.65535 | 10. 34465 
9. 61522 *3 be | 9: 9595309 10. 04046 | 10. 38478 | 9. 65568 | 19. 34432 | 
| 9. 61550 *2 HE 9. 95948 2 95 | 10. 04052 | 10. 38450 | 9. 65602 | 10. 34398 
9. 61578 *1 425 9. 95942 # 95 | 19. 04058 [-10. 38422 | 9. 65636 | 10. 34364 
| g. 616060 | #74 | 9.95936 8 | 95 | 10.04063 | 10. 38394 | 9. 65669 | 10. 3433? 
9. 61633 *8 464 9.95931 0 % 10. 04069 | 10. 38366 | 9. 65703 | 10. 34297 
9. 61661 *6 6 9.95925 3 6 0. 040510. 28338 | 9.65736 | 10. 34264 |. 
9. 61689 44 222 9.95919 5 ” 10. o40$o | 10. 38311 | 9.65770 | 16. 34230 
9. 61717 *2 2 9.95913 ˙8 % 10. 04086 | 10. 38283 | 9.65803 | 10. 34197 
9. 61745 0 2 9. 95908 0 26 10. 04092 10. 33255 | 9. 65337 | 10. 34163 
9. 61772 *7 ba 9. 95902 *3 96 10. e4og8 | 1o. 38227 | 9.65870 | 10. 34130 
9. 61800 4 61 | 9 95396 F: 6 | . 04103 | 10. 33200 | 9. 65904 | 10. 34096 
9.67828 1 ph 9. 95890 * 9% 10. 04109 | 10. 38172 | 9. 65937 | 19. 34063 
9. 61855 *8 4/7 9. 968885 0 26. 10. 04115 | 10. 38144 9. 65971 | 10. 34029 
9. 61883 ˙4 2 9. 95879 2 ”—_ 10. 04121 | 10. 38117 | 9g. 66004 | 10. 33996 
9. 619110 — 9. 95873 4 — 10. 04127 | 10. 38089 9. 66038 | 10. 33962 
| 9- 61938 *6 460 9.95867 7 6 . 04132 | 10. 38061 | 9. 66091 | 10. 33929 
9-61966 *2 9. 95861 *9 ” 10. 04138 | 10. 38034 | 9g. 66104 | 10. 33896 
9. 61993 ˙8 459 9. 95856 » 3 10. 04144 | 10. 38006 | 9. 66138 | 10. 33862 
9. 62021 *3 459 9. 95850 *3 J 10. 04150 | 10, 37979 | 9.66171 | 10. 33829 
| 9. 62048 *8 458 | 9- 95844 5 - 10. 04156 | 10. 37951 | 9. 66204 10. 33796 
9. 62076 *3 458 [ 95838 7 10. 04161 | 10, 37924 | 9. 66238 10. 33762 
9. 62103 ˙8 = 9. 95832 *9 97 | 10, 04167 | 10. 37896 | 9. 66271 | 10. 33729 
9. 62131 *3 215 95827 1 | 97 10. 04173 | 10. 37869 | 9. 66304 | 10. 33696 
9. 62158 *7 * 9. 95821 *3 | 97 10. 04179 | 10. 37841 | 9. 66337 | 10. 33663 
9. 62186 *1 3 9. 95815 4 1 10. 4185 | 10. 37814 | 9. 66371 J 10. 33629 
Rong 33 as [9 95809 *6 10. 04190 | 10. 37786 | 9. 66404 10. 33596 
9. 62240 *9 = G. 95803 *8 97 | 10, 04196 | 10. 37759 | 9. 66437 10. 33563 
9. 62268 *2 4 9.957979 97 | 10. 04202 10. 37732 | 9, 66470 J 10. 33530 
9. 62295 *6 55 g- 95792 *1 | 97 | 10. 04208 | 10, 37704 | 9. 66503 | 10. 33497 
9. 623229 * 9. 95786 »3 - 10. 04214 | 10. 37677 | 9. 66537 | 10. 33463 
9. 62350 *2 4 | 95780 ·4 10. 04220 | 10, 37650 | 9.66570 | 10. 33430 
9. 62377 *4 = 9. 95774 *6 3 10. 04225 | To. 37623 | 9. 66603 | 10. 33397 
9. 62404 *7 | 5 9. 95768 *7 — 10. 04231 | 10. 37595 9. 66636 | 10. 33364 
9. 62431 *9 454 | 9. 95762 *8 = 10. 04237 | 10. 37568 | 9. 66669 | 10. 33331 
9. 62459 '1 — 19. 95767 0 of | 10. 04243 | 10. 37541 | 9.66902 | 10. 33298 
9. 62486 *3 453 | 9575118 | 10. 04249 | 10. 37514 | 9.66735 | 10. 33265 
9. 62513 *5 452 | * 95745 *2 88 10. 04255 | 10. 37487 | 9. 66768 | 10. 33232 
9. 62540 *6 2 9. 95739 3 — 10. 04261 | 10. 37459 | 9. 66801 | 10. 33199 
9. 62567 7 = 9. 95733*S$ ” to. 04267 } 10. 37432 | 9. — { 10. 33166 
9. 62594 *8 9. 95729 *6 9* ] 10.04272 | 10. 37405 | 9. 66867 | 10. 3313 
Co- ſine. Sine. Co- ſecant. | Secant. | Co-tang. } Tangent. 
—d . — — — — a — — = A Wb 


KEA 


121 
TABLE . ithmic Sines. 
XIX. Logarithmic Sines, Tangents, and Secants, 
M Si Ds - * @ 
| ine, 100 ine. D. Seca » 
© | 9. 62594 5 1 — nt. Co-ſecan t. Tangent. [ Co tang. 
1 | 9. 62621 49 = 9- 957217 | 93] | —_— 10. 37405 | 9+ 66867 | 10. 33133 | Go 
2 | 9. 626490 451 | 995715 81 98 10. 04284 | 10 37378 | 9. 66900 ] 10. 334100 f 59 
3 | 9.626760 — 9.95509 · 9 98 10. 04390 — 37351 | 9. 66933 | 10, 33067 | $8 
4 | 9. 62903 · = 9.95704 *0 98 I” oaies | 9 373249. 66966 | 10, 33034 | 57 
_$5] 9 62730 0 450 9.95698 +1 98 — . 37297 9. 66999 [ 10. 33001 | 56 
1 e [3298 | 55 
7 þ 9. 62734 0 = 9. 95686 2 | 99] 0, — ö — 3724319 2 10. 32935 | 54 
8 | 9.628109 Wis 956803 | 99 | 10 — = — 9. 67098 | 10. 32902 $3 
9 | 9.62337 8 44s | 9 956744] 99 10. —— — Ls, 9. 67131 | 10. 32869 {| 52 
10 | 9. 62864 +7 24s . 52668 41 99], — — 37102 | 9.67163 | 10. 32837 SY 
II 9. 62891 6 f 9. 95662 '; 99 = 37135 9 67196 10. 32804 80 
12 | 9.62918 *5 1 g9- 956566 | 99] —— oY — 9- 67229 | 10. 32771 | 49 
13 | 9029453 | 145 | 9955596 | 99 J 10. 04349 10. 370%2 | 997262 | 10. 32738 | 48 
14 | 9.62972 *1 E 95644 | 99 10. * 9 — 37055 9. 67295 | 10, 32705 | 47 
Is | 9.62998 *9 9.956385 99 25 | 170+ 37029 | 9.67327 | 10. 3267 
446 —— 10. 04361 | 10. 3 | 45 
16 | 9. 63025 *7 6 9+ 95632 7 1 Io. 0436 Ln eee 2 
5 9. 63052 4 — 9.95626 ·8 [99 10. a von 30974 9- 67393 | 10. 32607 | 44 
15 | 9. 63079 2 445 | 9 95620 ˙8[ 99 10. 04379 10. 26577 9- 67426 [1% 32574 } 43 
19 9. 63105 9 5 9. 95614 8 100 10. 82 * 37327 9 67458 10. 32542 | 42 
20 | 9. 631326 | 445 | 5 o5608 9 | 100 10, 4385 1. 36894 | 9.67491 | 10. 32509 
— — 44.6 J- 95908 79 IO. 04391 | 10. 3686 es | 
7% 4% [3956029 5e ese eee 
22 | 9.631359 | 444 9- 95596 9 | 100 = — _ 26877 9.67556 10. 32444 | 39 
23 | 9.63212 *5 — 9- 955909 | 100 | | — 10. zo 37 9.67589 | 10, 32411 | 38 
2.632 | 445584. | "© | 1004418 10. 36767 | 2 07928 | 1.32378 37 
25 j_ 9 632058 . 955789 [10 10. 24421 ma; — 3.67687 1 2430 
e 5 |” e nn | 3: 
27 | 9- 63318 *g — 9. 95566 · 9 | 100 SN wie al} frog —— 9. 67719 | 10. 32281 [ 34 
28 1 9633454 | 3%: | 9-955609 | "9 | 10. 04408 10. 26665 | 307788 | 10-32248 | 33 
291 9633719 44 | 9.955548 | '* | 10:04445 | 10. 6628 | 7 0729S | 20-32215 | 32 
30] 9.633984 | #4 9. 95548 8 | 1099] 445 10. 30920 | 9-67817 | 10. 32183 | 31 
311 9.63424 9 | 441 _ —— I] roo 04451 | 10. 36602 9 67850 | ro. 32150 | 30 
32 J 9.634514] +? 9. 95536 8 | 101 12: 04457 | 10. 3575 9. 67882 | 10. 32118 | 29 
331 9.634597 8 | 449 10. 04463 | 10. 36549 | 9.6791 
] 9 63477 201985530 . 101 0 0446 * 957915 J 10. 32085 | 28 
34 9.63542 | 442 9.955247 | ror 0.44 | 10-3 $325 | 997947 | 10. 32053 27 
35 | 9- 635306 440 9. 9551846 [101 | on 10. 36496 | 9g. 67980 | ro. 32020 | 26 
6 g 439— [ 4œ—ñ 1101 + 24491 | 10. 36469 | 9. 68012 | 10. 31088 
3* | 9-$3557 0 9.95512 *6 10. 04487 | 10. 36 ' 0. 6foan — — 
37: 9. 635 34 439 9. 95506 5 | IOI 10. 044 7 1 3 443 9 68044 10. 319 56 24 
36 5.6380.) 439 | 9. 955005 1% | 10. 09993 | 19-36417 | 9.68077 | 10. 31923 | 23 
39 'þ 9-63636-0 | 432 | 9.954944 | *** | 10:04:06 | 1. 26322 | 9- 68109 | 10. 31897 | 22 
42:] 9: 63662 3} 432 ] 0. 05488 4 [10 | 915 10. 30364 | 9.68142 | 10. 31858 | 21 
41 | 9.630886 | Bo s | ot [nn [2236335 | 9: 68074 | 10. 31836 | 20 
42,1 9.637148 | 437 4 —— 3 101 _— — 2628• 9. 68206 | 10. 31794 | 19 
43] 9-6374t [ 437 9.954701 [11 10. o : 362 2.66272 18 474 | of 
47.3] #37 | 5.954640 1er 10. 04536 18. 36459 | 568251 10.3472) 17 
45 | 963793's | #37 | 5.954570 | '** 1. 04542 | 16. 36453 | 9: 68303 | 10. 31697 | 16 
46 [5-537 eee 197 [nts [on 36206 | 9.68336 | r0. 31664 | 1; 
47 | 9. 63845 436 . — 31e = 04548 10. 8 9. 68368 | 10. 31632 14 
45 | 9-638720f 43 | 5.954396 | ** | 10.0430 | 10: 26458 L. 09499 | 10. 31600 | 13 
49 | 9.63898 1] 435 9.95433 5 | 102 — 10. 36128 | 9. 68432 | 10. 31563 | 12 
50 | 9: 639242 | .95427 4 102 1, 4566 Þ 10. 36102 | 9. 68465 | 10. 31535 | 11 
$I 9. 63950 % 435 " 954213 e | 10. 36076 | 9 68497 | 10. 31503 | 10 
52 | 9.63976 4 | 434 g 3102 J. 4579 | 10. 36050 | g. 68529 [ to. 07> 1 
53 | 9- 64co2 4 434 4 oy © | 102 - 04585 10. 36024 | 9. 68561 | 10. 31439 8 
54 | 9- 58441 9.98402 9] 12 10. — 10. 35998 | 9-68593 10. 314097 | 7 
5s | 9: 640544 9.95396 4g | 102 | 10: 04597 | 19-35972 | 9.68626 | 10.31374 | 6 
50 | 9: Tqobo og | #33 [me] eee [12 35946 | 9. 68658 | 10. 31342 | 5 
57 | 9: 6410644 | #33 4 35385 5 | 702 -4 — 72. 35920 | 9. 686go f 10. 31310 | 4 
58 9. 64132 4 432 9. 95378 3 102 fo. — 10. 35394 ba 68722 | | 10. 31278 3 
59 9. 641 3 | 432 | 9. 95372 *2 102 2 —— 54 * 8 9 on 10. 31246 2 
bo | 9. 6418421 432 9. 953660 103 2 10. 35842 | 9.68786 | 10. 31214 1 
1 — _ 10. 04634 | 10. 25816 | 9. 63818 | 10. 31182 þ © 
Co-line, — ine. Co- ſecant. I Secant. Co-tang. | Tangent. "M 
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TaBLE XIX. Logarithmic Sines, Tangents, and Secants. 


M dige [ D TT Col bo gran; 
f 1c Co-ſine. P. — 2 
o | 9.6 | (Co ſecant. | 1 - wk 
E +494 3 r 10. 35816 | guns. — 11 
2 9.64236 0 431 9e 95359 9 — 10. 04640 10. 35316 | 9. 68818 [ 10. 31182 | 60 
* | 3 642618 | 43" | 5.95347 5 193 | 10, 04646 | 10. 33764 | 9, 68850 | 10. 31150 | 59 
4 9 64287 7 430 9. 95347 5 — 10. 04652 * 357 5 9. 68882 10. 31118 58 
J % T1 3 | roy | 1.04689 088700 een 57 
| 2523 hot 1 . 10. 
18 103 (12: 04665 | 10. 35687 | 9. 68978 | _10. 31054 þ 56 
7 | 9- 643650 430 | g. 3 8 e ee 04671 | 10. 35661 | 9. 69010 | 10 — >> 
2 10. K 300 
4 222 8 = 9.953166 | 193 = "77 35935 9. 69042 | 10. — 54 
16 | 9. 64442 > 429 9. 95310 *4 . 10. 04690 r 35609 | 9. 69074 | 10. 30926 33 
IT <6 = 2 428 | 9- 95394 *2 — 10. 04696 aN 28853 9. Gon 10. 30894 - 
* 4 ads 6 423 9. 95298 0 104 | 10.04702 * 9. 69138 | 10. 30862 | 50 
13 9.64519 3 423 .. — 10. 04708 10. — 9. 69170 | 10. 30830 4 
14 9. 64545 0 427 9- 9525's — 10. 04714 10. 3287 9. 69202 | 10. 30798 48 
LY Ki 64570 427 99379 Z * IO. 04721 ay 33995. 1 % 69234 10. 30766 47 
- _ 427 9: 952731, ap 0 04727 = 35455 | 9. 69266 | 10. 30734 | 46 
| 64628] 4263. 771 e $69] yet en pet 6 
18 | 9. 64647 '4 426 9. 95260 *6 — 10. —— arg — 9. 69329 | 10. 30671 | 44 
19 9. 64672 9 426 9. 95254 4 104 10. 04746 an 3537 9. 69361 10. 30639 43 
20 9. 64698 4 75 9- 95248 'I | 104 4752 10. 212 69393 10 30607 42 
4 | G a | 425 9. 95241 9 — 10. 04758 kn — 9. 09425 10. 30575 41 
22 4 "+ kr 425 9.95235'6 | 10, . 04764 —— » 00057 1 2 20003 1 © 
23 | 9-64774'9 24 | 9 95329 4 — 10. 04771 10. 35276 | 9.69438 | 10. 30512 | 3 
2 3.648544 9.952210 10.4737 bs 29851 9.69520 | 10. 30480 38 
25 | 9.648258 | 424 9. 952168 | 19+ | 10.04783 | 10. 35225 | 9-69552 | 10. 30448 | 37 
76 1 424 9. 95210 *6 on 10. 04789 — — 9. 69584 | 10. 30416 | 36 
27 4 64826 4 423 9.952043 = 10. 04796 | 10 - 4 |_9- 69615 | 10. 30386 | 35 
28 | 9. 64902 f #3 n — 10, 04502 10. — 9. 69647 10. 30353 | 34 
29 9. 64927 4 23 9. 951977 105 10. 04808 5 — 9 69679 10 30321 33 
20 | 9. 64952 *7 422 9-95185'4 | ,,- | 10.04815 rag 35098 | 9.69710 | 10. 30290 | 32 
T 9. 64978 1 422 E48... — 10. 04821 10. — 9. 09743 10. 30258 | 31 
32 9. des 4 422 9.95172 8 10 10. 04827 10 9. 09774 10. 30226 30 
33 | 9. 65028 5 422 9. 95166 " — 10. 04833 08 350229. 69805 10. 30195 | 2 
35 |} 9- 65079 2 1 421 4 —— 9 — 10. 04346 10. 2 4 — 10. 30132 27 
| SAID 8 . © | 10. 30100 | 26 
36 | 9- 65104 4 AS 9 == 105 10. 04852 | 10. 34921 | 9. 69932 | 1 ? 1 
681297 420 n . | 10. 048 o. 30068 25 
38 4 28 9 420 9. 951349 3 10. 94865 an 34290 9. 69963 | 10. 30037 | 24 
39 | 9- 65180 0 420 9. 95128 *6 106 10. 04871 _ 4 9. 69995 | 10. 30005 | 2 
ao | 9.652052 | #9 9. 95122 *2 | 106 | 10, 04878 | 10. 94245 | 9- 70087 1, 10.29974 _ 
| 419 225152 6 10 0488 : 34520 9. 700 8 10. 29942 2 
5 1 5 5 E — — = 10. 29921 | 20 
- 4 — 3 2 418 | 9 95703 © = 10. _— — 34770 | 9.70121 | 10. 29879 | 19 
44 | 9: 65305 7 418 9. 95096 *8 106 | 19- 04903 10. 34745 9. a Io. 29848 | 18 
4s | 9. 653308 418 9.95090 'S 106 | 19 04910 3 9.70184 | 10. 29816 þ17 
— 5 418 9. 95084 "== 106 IO, 04916 — "ey 9.70215 10. 29785 16 
= 4 65585 3 417 9. 95977 8 106 | 19: 04922 | 10 _ 9 | 9 70247 j YO 89753 | 15 
48 | 9. 65405 *9 417 9.95714 106 | 10. 04929 — 2828 9. 70278 10. 29722 | 14 
49 9.654329 | 7 9.95067. 10694935 10. 34919 | 9- 70309 | 10. 29697 | 13 
8o 9. 6545 8 416 9. 95058 6 _ds 10. 0494.1 nn 44 3+ 9. 70341 10. 29659 12 
| 9. 65480 q16 KAL 04948 10. + 9 | 9-70372 | 10.a9025 | 12 
bn 4 —— 8 | 416 9. 95945 ˙8 0% | 10. 04954 | 10 544 |_9- 70404 | 10. 29596 | 10 
$319 65530 7 415 9. 95939 4 — LIE — 34519 | 9.70435 | 10. 29565 | 9 
54 9655556 | #15 9.9533. | 197 | 10. 04967 | 10. 34494 | 9- 70465 | 10-29534 | 8 
. 6558075 | #12 - — 1% | 10. 04973 — 4 — 10. 29502 | 7 
56 9 65605 i4 "y | 9. 950138 107 10. 04980 IO. 34420 | 9. 70 bo 10. 29471 6 
6 f 414 | 7 c013 ˙8 10. 04986 5 10. 29440 | 5 
58 - — 95 414 * OF 10. — = 34395 | 9- 70592 | 10. 29408 | 4 
59 9.656799] 41 9.955 1.6 197 | 10. 04999 | 10. 34370 | 9- 70023 | 10.29377 | 3 
8 | 9. 65704" 413 9.949245 , 7] 10. 05005 * 34345 | 9% 70684 10. 29346 | 2 
1 —.— 9.342881 12.12. 10. 34320 | 9. 7068 5 | 10. 29315 
M | Co-line. Sine, — — 5 34295 | 9.70717 | 10. . > 
ecant. | Co-tang... | Tangent. Tl 


63 Degrees. 


TABLE XIX + Logarithmic Sines, 


SB. 


Tangents, and Secants. 


62 Degrees. 


: 27 Degrees, 
Sine, _—_ Co- ine. | . Secant [L 
: od — . - -tc . * — 
4 Fn 9. 9492023 I | 19. 05012 — _— Co-tang. 7 
9.657 54 : r — 10. 05018 — 33295 9.70717 18. 29283 | 
9. 65779 *O 9. 94975 2 10 10. 0502 2 9.70748 IQ, 29252 
: 9. 94968 807 2042 | 234246 | 9.70779 | ro. 
9. 65803 *7 r08 | 19:05031 | 10 29227 
> 9.949623 34221 | 9.70810 | ; 
9. 65523 *4 -- 2 | 108 | 72-05038 | 10.34196 ©. 29190 
pay bo pr 55853 ” 2: 949558 108 | 10. 05044 A ng 10. 29159 
£952: 9.94949 4 * — — |_9: 7073 | 19.2912 
.6 . 10. o — 7 
4 — k 9: 94942 "9 706 10.05037 10. +127 | 2: 72904 | 10. 29096 
9. 65927 *7 4 94936 4 108 I10.05064 10 34 3 9 70935 10. 2906 5 
9. 65951 7 3 949390 108 | 1905070 8 9: 79906 | 10.29034 
Nl 2: 94923 *5 108 | 19-05077 | ro, _— 9+ 70997 ro. 29003 
4 Mf cm 3 9. 94917 0 Bio.” 2 65083 — — 9.71028 10. 28972 
9. 660² 5 3 9. 94910 7 108 10. 05089 Ys 9. 71059 10. 28941 
9. 66050 ·1 9 94904 0 108 | 19-05096 10 3929 | 9-71090 | xo. 28910 
9. 66074 *6 9.94397 *5 ton | 10. ogra Yo, 29978 971127 10. 28879 
9. 66099 · 22 108 | Lo. o too — 9.71153 | 10, 28847 
ee 2 | pores eee 
9 667481 9 — 0 — 10. 5122 — 971215 | ro, 28785 
9+ 94871 «5 | * 33970 9.71246 
9.66172 ·6 b I0.05129 | 10. 10. 28754 
9. — * 9: 4 0 — 10.5735 — —— 921277 ro. 28923 
9 66227 224534 10 [.19:95142 10. 338%) | 2.7139 | 10.28692 
g- 66245 9 3 ro 10. 05148 | 10. 337 3 |_2:71339 | 10.2866r 
9. 66294 6 4 —.— 8 09 10. 05161 — 4 — 10. 28599 
9. 66319 · 2 o. o5 168 -22%0e 15 1 19-28569 
q — — 9: 94825 +7 — — to. 2900 9+71462 | 10. 28538 
3.663675 9 94519 *2 10.0518 | 7 2:71493 | 10-28507 
9. — x. 9- 94812 <6 — 10. 05187 . 9721524 10. 28476 
9. 66416 +3 9. 955060 — 10. 05194 | 10. —— "= 10. 28445 
; 9: 94799 *5 I | 10. o 33909 | 9-71586 | 10.2841 
9. 66440 +6 Iio 5201 | 10.3358 2 414 
2 9- 94792 *9 110 | 1905207 — PI o. 28383 
9. 64489 2.94783 10. 0521 == 9:71648 | 10. 28352 
9. beers 4 om . — 10. — —— 971679 10. 28321 
8 i 94773 ˙1 88 9. 71709 | 10. 282 
4 665875 9- 94766 *5 — — — kt 33457 9. 71740 | 10, 28260 
9. 6658 + 9. 94760 0 tro 10. 05240 BY 00 9. 71771 10.28229 
66585 9 9- 94753 73 — $3439 | 9-71802 ro. 28198 
9.666100 g 110 19. 05247 | 10. 3341 
9. 66634 2 4 —— '7 | rro 10. 05253 | ro. — 9 1.28767 
9. 666 58 3 . 749 * 110 10. 05260 10. 66 */1 3 10, 28137 
9.94733 5 33300 9.71894 | 10.28 
9. 66682 » 2 | rro | 19+05266 | 0, 28106 
—— 2 9. 94726 *9 | Ns  10.05273 — 3 o. 28075 
9.66754 0 4 — , ber 10. 05286 1033285 4 _=_ — 
* , 2 72017 | 10.2798 
9. 66778 <6 #97 0 | tnx 10. 5293 | 10. 27983 
9. 66802 +7 4 be tit | 10+ 05300 | 10. — — = 19. 27952 
1 237 | III I. 10. 05 306 10. 33197 | 9.72 79 | 10. 27922 
9. 668 C0 2 9. 94657 *1 IO. 0531 10 log 10. 27891 
9. 6687.4 -6 9- 94680 ft | 10.05320 | 10. 357% 9: 72149 | 10:27860 
9. 66898 6 9. 94973 '8 1 = I0,05326 way — 2722770 | 10, 27830 
9.66922 5 £ —— 1 111 105333 10. 330m ** 10. 27799 
9. 66946 * * | rrx [_12:25340 | 10. 33078 IA | 10+27769 
9. 66970 >. 9. 94653 *8 — — 2 72202 10. 27728 
9. 66994 L. 4 —— 1 racks 10. 05353 10. — — — 10.277079 
5 0 ; 4 b — ' 3 | 10. 2767 
* 9.4337 f | 1. % 10.7786 | 9. 72354 | 10.2764. 
9: 07041 *9 9. 946270 | I 8 10. 32982 | g, 72384 | 10 — . 
9. 67065 + 112 2282. 32958 [5.72 | - 
9. 67085 6 9. 94620 3 112 7.65380 I 22415 10. 2753; 5 
9. 67113 4 4 ad * 112 10. 065386 * 3. 1.27555 4 
9. 67137 *2 ; 2 | rr2 | 79:05393 | 10. 3288) [9.7266 | 227544] 3 
9: 67160 <9 2 112 [10.054 10. 32863 | 3.72599 | 10-27494 | 2 
On | 9: 94593 *5 I 10.0cc07 Þ 26. — 3 | 9:72537 | l. 27463 | x 
— — 1 ——— ene 
1 . ; ccant. Co-tang. Tangent, M 
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Ta 
BLE XIX. Logan a x 
—_ garithmic Sines, Tan 
gents, and Secants 
— ac. [D.1co” Co-fi 28 Degrees. 2 _ — 
© | 9. 67160 ˙9 LY Seca 
1 9.671847 296 | 9 945935 = nes T Co-fecant. | Tanger 
2 9. 67208 4 395 9. 94586 * 112 10. 05407 10. 28 — gent. Co-tang. 
3} 9.672321 | 395 9. 94580-0112 10. 05413 | 10. —— 9.72567 | 10.2 
4 | 9:67255'8 395 | 9945733 P rs | 9- 72598 | 10. —— 
5 9. 67279 8 395 9. 94566 6 112 to. 05427 | 10. - I 9. 72628 3 — 
i , 9:94559'8 | 112 | 10: 0544 | 10. oof babar 4 bom 27341 
: 9. 6732648 | 394 9.945531 3 Beater 1 os oo ones fray 
9.67350 *$ 394 | 7 94546 4 112 | 10. 05447 | 10. 326 . NETS 27280 
94 967374 1 34954539 113 — — 41 — 
9. 67397 7 | 393 | 9 94522 3113 10. 05460 | 10. OE 4 72780 10. _ 
en | ve ZA | 13 . 4. N 10, 27189 
12 | 9.67444 8 | 393 9. 945193 | 113 |_12: £5474 | 19: 3260 9. 72841 | 10.2 - 
T3 9. 6 . 2 9. 3 I 10. O : 2 72872 7153 
ne 7468 4 392 94512 5 13 5481 | 10. 32 10. 27128 
oe 9 67491 *9 392 | 9: 94505 $ | 773 10. 05487 | 10 — N 
5 9.24499 0 113 10. 05494 | 10. —— 9.72932 | 10- 2758 
e e 2532 57% | 10. 
17 | 9. 67562 * I" 7" the 10. 05508 | 10. 3 50 | 9-729 — 
18 9. 6756824 3?! 94485 4 10. 32485 93 10. 27007 
18 | 9.675859 | 33, ene 1 IL 
r9 7.678524 357 9944718 173 — ene — 4 
g. 676328 | 39! 9. 944650 | ; 13 Io. 05528 | 10. - 438 | 9- 73084 | 10. 2 
"Ty Bcd 9: 944582 | 112 eto . . 683 
| —— 2 5 | 114 to. os 542 32391 9. 73144 2 886 
| 796} 39? «+ 94451 *4 | 10-05542 | 10. 32367 1-9-7 10. 268 56 
9. 67703 - 390 9- 94444 6 114 10. 05549 J 10. 32 2 — 26825 
9.677264 385 9.944377 4 10. 05555 10. — g. 73205 | 10. 26795 
nn 1141. 95562 | 10. 2320 | 9. 73235 | 19. 26785 
19 67773 1 389 224.249 224 = 05569 IO. — 4 73265 10. —— 
3.677984 389 9. 94477 2 114 L828 10. 322 50 4 73295 | 10- 26705 
9 678197 388 9. 94410 4 114 | 10. os 583 —_ . 73326 10. 26674 
9. 67843 0 388 | 7: 94993 6 1114 10. 05590 | 10. — 9- 73356 | 10.266 
9g. 67866 3 | 388 | 9. 94396 *7 114 5396 | 10.32 80 9. 73356 | 10. — 
9. 6789 388 2.89.2 114 oy 03603 | 10. — — 9. 73416 | 10. — 
9.679366 387 9. 94376 114 10. 05617 | 10. 3271 I 
9. 67959 2 337 | 9 943593 rx | 1995624 | ro. — 9- 93907 7 20.069 
9679592 | 387 (9:94 us 2 pen 1 93 
9. 68005 »6 38629 — — 05638 [ 10. 32041 9.73567 10. 26433 
3.680268] 395] 2 94508 2 | 10. eb 22 l 264 
9 68951 9 386 9. 94341 *7 115 10. 05657 Io. 31 9- 73627 10. 26373 
— 2 115 10, 05678 10. 1996 | 9- 73057 | 10-26 
9. 68098 · 2 385 | 9 94327" 118 | 72-0566 31971 | 9-7 68 343 
| 5 7 9 5 | 5 10. 31948 3907 10. 26 1 
9. 68121 * 335 9. 94321 © 115 10. 05672 | 10. 31 | 9.73717 | 10 — 
— ; 115 . 2 319259˙737 ** 
19 144 *3 385 9. $4314 'T | 9 | 10. 31902 | 9 4710. 262 53 
9.68167 ·4 384 | 9: 94397 '2 115 | 39-95686 | ro. 318 273777 | 29: 20223 
9.6879, 334 | 9: 943993 115 10. 05693 | 10. Bee | 9. 73807 | 10.26 
| 9.682135 384 | 7 942934 53 be vas cnc! omg 31350 9.73837 | 10. — 
| — | 334 1.9 94236 4 tre | 19-95707 || 10. — 9. 73867 | 10. = 3 
home} OY been | 115 E 10 | 9- 7389 — 
— LS Senn r0. 3178 7 j 10. 260g 
9. 68232 * 82 1 9 2 | x26 | *>® 7 | 9- 7392 3 
282 5 383 94272 6 1 5721 | 10. 3176 7 | 79. 26073 
9. 68305 *5 383 | 9942656 — 10. 05727 — 3 | 9- 73957 | 10. 26043 
DALE 3839.542587 x26 þ © 00738 ——— 73987 | 10. 26013 
18 LE 116 | 70. 95747 717 9741 | 
351 4 | 7 Irre e. 8 10. 31695 | 9 7 | 10. 25983 | 
9. 63397 *2 382 9. 94237 8 116 10. 05755 10. 3i649 2 14977 10. 25923 
9.684201 332 | 9: 94230 g | 226 10. 05762 | 10. 316a6 9. 74107 | 10. 258 
968443 0 | 38! g- 942239 11 10. 03769 | 10. 31603 | 9. 74137 | 10-2 54 
8805 ß od 16 6 10.318855 74106 | 10. 2583 
9. 68488 ·5 381 | 9. 94209 9 116 . 05783 | 10. 31557 9.74196 | 10. 25804 | 
9. 68811 3 | 380 9. 942029 116 IO. 05790 | 10. 31 2 a 10. 25774! 5 
4 68524 * 3 380 9. 94195 *9 xx6 1 03797 | 10. —_ 4 = — 4— 
— oy 19.948191 7 * 97818 io. — . 74316 10. 1244 N 
* Ee —— . — 1434 
DEN KAR ESE A RESO HER EEE 
— ecant. —— | 10. 23625 | 0 
g. Tangent. M 


61 Degrees. 
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Tant XIX. Logarithmic Sines, T — 


and Secants. 


— — , 29 Degrees, — — 
M Sine. 100 1 1 — E 7 
o 19. 68 . PO 1  ; C-zcr. } a. | Cot | 
: 282. 380 9. 9418t*g 119 | 79-05818 | 10. 3144 — — = 
2 2889 379 oor +. — 10. o582 5 to —— — — 10. 25625 | 60 
9- 94167 *g to. 058 i 240510. 25525 | 59 
3 | 9: 6862544 | 379 | 0.041609 [177 5932 | 10. 31397 | 9 74435 | 10.25 
. 35 9.2556 8 
4 4 4 = * 117 — 10. 31375 9.74465 — - 
5 | 9. 68650 +9 776 9. 8244 177 3 10. 31352 | 9.74494 10. 2550⁵ | 56 
. N 378 | 9: 94139 8 wed 5 8800 237329 |_9:74524 | 10.25476 | 55 
» | 9. 68716 I £1 » 05800 | 10.313c6 | 9. 1 
8 > dos 378 ny — ro. 05867 10. 31286 4 ON 4 
9 | 9- 68761 +6 — . Hb | 117 ic esgg 1 246, | g. 74613 ads I. 
EAN EA: to. 02888 10. 31235 | 9:24643 10. 25357 | 5r 
11 9. 683069 377 | 9 941045 . 70 ack — 216 | 9. 74673 10. 25327 | 50 
12 | 9. 68829 - wh * ©5995 | 10. 311 . — 
ts | 9.688527 | 377 | 9:94997's 11 (1e e | 10.31171 | 9.78738 | 10:25:68 | 8 
12 4. — 9.940834 8 10. 02212 1,2714 | 9.74762 | 10.25238 | 47 
10 ALLE] 376 9. 94076 *3 — — — es. * waar foo 
16 | 9.68919 8 9.94069 3 1 — ſc 4 
428. | 378 | 9.940622 | 118 | et 85, J 4 | 44 
5964 9.94056 11 L 31058 9. 74880 | 10.25120 
318871 37s 3 94048 -0 1. 85372 18. 31035 ( 10. 23090 42 
20 | 9. 69009 *8 75 | 9: 940409 18 * 6. 10. 31013 | 9: 74939 | 10.25061 | 41 
21 9.59052 3 375 rn. 118 2559 10. 39990 | 9. 74959 | 10. 2 70 | 40 
48 =o 254 | 9: 94026-7 [1185 10.097 | 19-50968 | 9. 74998 | 10. 25002 | 39 
«4 381 374 9.94019 6 — 10.0308 Mat > 10. 24972 38 
; 9.9404 · 518 | 10. 05988 | 10. 30008 ./, 24942 | 37 
25 | 9. 69122 © 374 9.9 119 59 Io. 30900 | 9. 75057 | 10. 2 
— . * . 6 
26 9. olg 373 TITER 119 —— 1.30878 | 9.75117 — * - 
: * 0 10. 3 a . - — 
% ( ese 4 5 858 822 
939840 10. 06016 , 0. 24524 | 33 
29 | 9.6gztr +5 | 373 9 11 on 10. 30811 [. 75205 
9.93976 8 9 Io. 06 975 05 to. 24795 | 32 
2 9:692339 | 37: | 9.939607 | *'9 | 10.0603 19. 30765. 79285 | 124765 | 31 
[Yin] n 00s] u, [roar ro ee ee 
32 9. 69278 + 2 : 11 0037 | 10.307 b _— 
33 + 69300 # = 4 2 . — 10.3044 4 — 128 
3419.693231 g 119 | 22952 . 30699 | 9.75353 
93941 8 353 | 10. 2464727 
2.691651] 377 | 9-939339 | ''9 | 10:96088 | 19.2987, | 5.75457 | 19-24618 | 26 
36 [3 9937 6] ar, | z 2 | ooo eee 
9. * 0 07 IO. 306 . N N 
n | 10.30610 | 3.75470 | 10.24255 | 27 
9.694342 379 9. 120 [190 10. 30588 9. 750 
93905 *2 | 2500 | I0.24500 | 22 
9. 69456 ·4 - 44 * 120 Romy 2222 . 10. 24471 | 21 
9. 69478 *6 3 9.93500. 3 120 : T > yore 9.7555 10. 24142 | 20 
3.69500 -7 | 369 | 9.938836 1e | 10:06116 10.34 | 9:75588 | 19. 24472 | 1g 
9. 695229 | 39 9.538783 1. 672418, 30457 | 975977 | 19-2438; | 18 
v- 695450 | 272 | 9.938691 120 | 10:06132 | 19, 23977 | £75647 | 10-24353 | x7 
9 695671 68 | 9-938610 | '** | 10.06148 10. 3045 | 2: 75976 | 10: 24324 | 16 
9. 69589 _ = 5.9787 120. 3 10 30433 9.75705 10. 24295 | 15 
9 6g6rr 3 368 9.538475 | 12 1.6127 | 1930411 | 9-75735 | 10. 24a65 | 14 
5.656557] 367 | 9938402 127 10:0b160 | 10:30367 | 875599 15.227 | 23 
4 9.93833 ˙0⁰ 121 | : *75793 | 10. 24207 | 12 
9. 69677 <5 307 89 121 8152 10. 30345 [9.75822 | 10.24178 [ 
9.69699 5 $5 F55 n 55 ld > 124 1 12: 30323 | 9: 75852 | 10. 24148 | 10 
9697275 362 | 5.53877 127 | 1. 66735 1. 29307 3.77616 | 1877 7 
697435 | 266 | 9: 9380g'0 127 | 10.06196 | ro. 30257 | . 750 10. 24090 $ 
9. 69768 * 3 6196 | 10. 302 
£275 '4 366 | 937987 121 | 10.0620 % 
9 697874 | 266.770 5% 627: 1. 5,235 | 9:75999 | 10.2403r | 6 
6 . 365 BY | o. 0621 to. 30191 | 9. — —. 
8832 365 2.52774 127 | 19-0625 10.379 Td i 
9.69876 365 9.937676 | 10. 06232 | 10. 301 6 e 23944] 3 
0 75*1 6 9.93760 · 4 121 a 2 39147 | 9. 76086 10. 23914 2 
9598970 | 35 | 9.939561 | 22! 0.09240 | 1030125 | 9.76115 | 10. 238851 
"Carine. — ——— 10: 06247 [_10-30103 | 9- 76144 | 10 23856 | © 
— „Ü—ñ—k——.E Co-fecant. | Secant. | Co-tang. | Tangent. 'M 


to Degrees. 
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_ — . — 
— — 


7 EA 8 . 


* 
2 nd A * 
—4 A 


— wi n 
Fas... - — 


0 — 
„ nt 


* * 


”y PX 


h 138 J 


TaBLE XIX. Logarithmic Sines, Tangents, and Secants. 


30 Degrees. 


M | — 8 — 
— D. 1 /] Co- ine. | | Secant, | Co-ſecant | Tangent | Co-tang, | M 
« 094897 6 1 „ ˙⸗ r mg | 
- - . 364 5.7277. 121 | 19-09247 | 10. 30103 | 9.76144 | 10. 23856 | 60 
2 | 9: 69940*7 364 923718. 122 | 19-06254 10. 3008 1 9.76173 10. 2382750 
3 | 9. 69962 6 | 364 9. 93733*s5 122 | 10 06262 | 10.30059 | 9. 76202 |} 10.23798 | 58 
4 | 9.6 584 364 | 9937312 122 | 10. 06269 | 10.30037 | 9.76231 | 10.23769 | 57 
ene | 10-6276 | 10. goors 2 Þ dovogry | 56 
n 9:93716's | ee 10. 29994 | 2-22 Je. 4e. 
©.4 _ 7 *2 . 6 5 | 
7 . 363 | 9: 93709 122 | 10- 06291 | 10. 29972 | 9.76319 | 10. 23681 
: 4 — 1 363 9.957019 | 122 | 10.06298 10. 29950 9.76348 10. 23652 
9 | 9. 7009 ; 363 9.936946 22 | 10+ 26305 16. 29928 | 9.76377 | 10.23623 | 
* 10 | 9. . 3 362 9. 936872 122 10. 06313 | 10, 299079. 76406 10. 23594 
ba 0 : 362 9.93679 *9 122 10. 06320 | 10. 2988: | 9.76435 J 10. 23565 
12 4 — 36235725 122 [1.6327 1. 29803 | 9. 76464 | 10.23536 
13 4 pt 5 3 362 | 9 2227 123 10. 06335 | 10. 29841 | 9. 76493 | 10. 23507 
14 4 20201 * 36149 3657˙8 1238. 06342 | 10. 29820 | 9. 76522 | 10. 23478 
15 A — 361 922228975 123 | 10. 06350 | 10. 29798 | 9. 76551 | 10. 23449 
7 361 9 93643 *1 123 to. 6357 | 10,29776 | 9. 76580 | 10. 23420 
. 2 . . _—— —___ — 
17 4 — . 93635 "| xaq | 7 06364 | 10.29755 | 9. 76609 | 10. 23391 
18 | 9. 70288 l 360 9 *93625*4 123 10.06372 | 10. 29733 | 9. 76639 | 10.23361 
19 70 ws : 360 | 9 93621*0 123 | 7% 06379 | 10.29712 | 9.76668 | 10. 23332 
4 4 —— 360 | 9*93613'6 r23 | 7% 06386 | 10.29690 | 9. 76697 | 10. 23303 
_ « 70331 *7 360 9.93606 *2 123 10. 06394 | 10.290668 9.76725 10. 23275 
Sa 9. IIS F 3 359 9493598 8 123 10. 06401 10. 29647 9. 70754 10. 23246 
4 Þ4 — 21 3593524123 64% | 10.29625 | 9.76783 | 10.23217 
24 9. — 4 359 9. 93554*O 123 10. 06416 10. 29604 | 9. 76812 | 10. 23188 
25 9: my 794 359 9-93576*6 124 10.06423 | 10.29582 | 9.76841 | 10.23159 
_ — 359 9-93569*2 124 |. 10.06421 | 10.29561 | 9.76870 | 10. 23130 
9. 70401 O 9. 93561 ˙8 10. 06438 
2 a 358 12 43 10. 29539 9.70899 | 10. 23101 
28 4 _— 3 35899355473 — ro. 446 | 10. 29518 | 9.76928 | 10. 23072 
29 4 — a 358 | 9 93546*9 6 06453 10. 29496 [9.76957 10. 23043 
30 | 0 — * 358 | 9.935395 120 10. 06461 | 10. 29475 9.76986 10. 230144 
— — e - 124 [12:26468 | 10-29453 | 9- 77015 | 19: 22985 
2 | 5. 3] 357 | 9:93524'6 | ,,, | 19-06475 | 10.29432 | 9.77044 | 1022956 
— 9. your — 257 | 9935171 — 10. 06483 10. 29410 | 9.77073 10. 22927 
34 9. — : 6 | 357 $- DIST 7 þ 124 10. 06490 | 10. 29389 | 9. 77101 | 10. 22899 
35 4 A. : 356 | 9- 935922 124 10. 06498 | 10. 29367 | 9.77130 | 10. 22870 
_ _706e2'9 | 356 |_9: 93394 8 124 o6505 10. 29346 | 0.77159 [ 10. 22841 
38 C = 78 2 336 | 9934798 | ,,c | 10-06520 | 10.29303 | 9.77217 [122783 
* 9. 46 v1 365 | PIMP 3] was 12h 06528 | 10. 29282 | 9. 7724610. 22754 
40 9. 3 4 355 | 9 93464 *9 125 10. 06535 | 10. 29261 | 9.77274 10. 22726 
- . — 355 [_2:93457'4 | 125 112: 06543 | 10. 29239 | 9.77303 10. 22697 
9. 707819 9.934499 10. 06550 | 10. 29218 668 
2 R 355 125 29 9.77332 | 10-22 
4 9. — 4 2] 354 | 9:93442 4 — 10. 06558 10. 29197 | 9.77361 | 10. 22639 
4 9 oy 4 F: 354 | 9934349 125 10. obg6s | 10.29176 | 9. 77390 | 10.22610 
M4 9 25865 8134 9934274 | 126% 5523 10. 29154 9.77418 | 10.2258z 
— 5 354 |-2:934!9'9 | 125 10, 06580 | 10.29133 | 9.77447 | 10-22553 
1 2 9.93412 *3 10. 06588 | 10. 29112 | 9. 6 
, 353 12 9 9.77476 | 10. 22524 
49 2 353, | 2933973 [1250 06603 | 10. 29069 | 9.77533 | 10-22467 
2 | 9729730 35; [_9:93382*2 126 j_19:06618 | 10.29027 | 9.77591 | 10. 22409 
51 1 9: 70994 "1 9. 933747 10.0662 
5 : 352 . 5 | 10. 29006 | 9.77619 | 10.22381 | 9 
1 22 '3 = 993367 '1 — to. 05633 10. 2898 5 | 9.77648 10. 223528 
54 97153 41 352 | 993359 6 126 1 . 05640 | 10. 28964 | 9.77677 | 10. 2232347 
LISTS | 350 | DINED] £96 10.06648 | 10. 28942 | 9.77706 | 10. 22294 | © 
wy 2227 351 [_9:93344'S | 126. o6656 | 10. 28921 | 9.77734 | 10. 22266 | 5 
5 9. 71099 *7 9.933369 |. 10, 0666 $ af * 
I 6 . 3 | 10. 28900 | 9.77763 | 10.22237 | 4 
88 9. ene — 9+93329*3 — 10. 06671 10. 28879 | 9. 77791 | 10. 22209 = 
4 Ke 470 9 | 353317126 10.06678 | 10.28858 | 9.77820 | 10.22180 | ? 
8 9% how 9] 350 | 93394" 6 9% 06686 | 10.28837 | 9. 77849 | 10.22151 | ! 
| DO | 9-71193 ˙9 9-93306*6 | | 10. 06693 | 10. 28816 | 9. 77877 | 10.22123 |_9 
M | Co-ſine, | | Sine, Co-ſecant, | Secant. Co-tang.' Tangent. M 


59 Degrees, 


—— —— — rr — — 


I 3 ⁰ 1 


TaBLE XIX. Logarithmic Sines, Tangents, and Secants. 


— 
I 8 . 


31 Degrees. 
1 Sine. J. 100% Co-line. | D. | Secant. { Co-fecant. | Tang. | Co-tang. M 
77 . 60 
71183 9.93306 56 10. 06693 10. 28816 | 9+ 77877 | m0. 22123 
2 285-8 359 | 9.93299'0 126 | 10.06701 | 10-28795 | 9+77906 | 19. 22094 | 59 
9. 71226 *0 352 | 9.93291 *4 = 10. 06709 | 19.28774 | 9+77935 | to. 22565 | 58 
9. 712469 | 350 | 9.932838 | 727 10.716 | 10.28753 | 9-77963 | 10-22037 | 57 
9g. 71267 *9 349 | 9.93276-2 TN 20. 06724 | 10. 28732 | 9- 77992 | 1% 22008 | 56 
9. 71288*9 = 9. 93268 *5 — 10. 06731 | fo. 28711 2.2802 10. 21989 . 
«71 og's 9. 93260 9 to. 06739 10. 28690 9.78049 10. 21951 | 54 | 
font: 349 9.93253*3 Ka 10. 06747 10. 28669 | 9- 78077 10. 2192333 
9. 71351*7 22 9. 93245*7 — 10. 06754 10. 28648 | 9.78106 | 10- 21894 | 52 
9.71372 *6 34” | 9.932380 7 | 10. 06762 | 10.28627 | 9. 78135 | 19: 21865 | 51 
1393*5 345 9.93230 *4 127 | 10.06770 | 10. 28607 | 9. 78162 | 10. 21837 | 50 
r 345 9. 93222*8 . 10. 06777 10. 28586 9.78192 10. 21888 49 
22 348 9.93215 "1 wy | 10.0578 5 10. 28565 [9.78220 10..21780 48 
9.71456 1 347 | g. 93207 *5 128 10. 06793 | 10. 28544 | 9+ 75249 — 21751 — 
9.71476 ˙9 347 9.93199 ˙8 g | 19-06800 10.28533 | 9+78277 021723 46 
9.71497 *8 347 9.931921 125 10. 06808 | 10.28502 9.78306 | 10. 2 L694 45 
9.77518 0 9 9.93784 7 3 o. 6816 10. 28481 9.78334 | 10. 216664 
9.71539 4 347 9.93176 ˙8 — 10. 06823 10. 28461] 9- 78363 | 10. 21637 | 43 
»71560'2 346 9-93169*1 80 10. 6831 10. 28440 5 73391 | 10. 20609 | 42 
CLE 46 128 | 78410 | 10.2158 | 41 
9.71580 ˙9 3 9-93161*4 8 10. 06839 10. 28419 977419 5 
9.71601·7 340 9. 93153*7 ro” 10. 06346 | 10. 28298 | 9- 75445 | 10- 21552 | 49 
* 583765 5 868 64 | 16: 28378 | 9-75476 | 78-757 7 
» 71622 * 9.93146 *O 10.06354 | 10. 28378 | 9-754 524 | 
4 . 345 * 3 —— 10. 06862 | 10. 28357 9.78 505 | 10. 21495 | 33 
71662 345 6 12 10. 06869 10. 28 336 9.78533 | 10.214037 
9. 71063 *9 9+ 9313 128 | a 
9. 71684 *6 345 9-93122'9 | |, 10.06877 | 10. 28315 | 9402 ag 43 ; 
9. 71705*3 345 9.93115 *2 wy to. 06885 10. 28295 j_9:.72590 þ 2.21410 | 25 
9.71725 ˙9 os 9.93107 *5 . 10. 06892 | 10. 282749 78618 10.213352 | 34 
9.717466 | 344 | 9.93099:8 | 7? | 10.06900 | 10. 23253 | 9+75647 | 12+21353 | 33 
9.71767 *3 344 9. 93092 *I oY 10.,06908 10.28233 | 9 78675 | 10-21325 | 32 
9. 71787 *9 344 9-93084 *3 129 | 10. 06916 | 10-28212 | 9 78704 | * 31 
9. 71808* 5 = 9. 93076 *6 — 10. 06923 10. 28191 9.78732 10. 2126 30 
25 | 9.78760 | 10. 21240 | 29 
718291 93008 *8 10. 06931 | 10. 2817197 
* 71323 — 1129 | 10. 06929 10. 28150 [9.78789 1, 214211 2s 
9.71870 · 3 343 | 9.93053*3 129 | 10. 06947 | 10. 28130 | 9+ 78817 | 10-21183 27 
9. 71890 *9 343 9.93045 6 129 10. 06954] (. 28109 | 9+ 73845 [10.211552 
22191174 343 9.93037*8 4% 10. 06962 | 10- 28080 9.788740. 21126 | 25 
9.719320 34 9.93030 · 0 . 10. 06970 | 10. 28068 9.78902 | to. 21098 | 24 
9. 71952 5 | 9 *93022*3 139 | 10. 06978 | 10.28048 | 9 78930 | 10-21070 | 23 
9. 71973 *O 345 9. 93014*5 4 10. 06986 10. 280279 78959 10. 21041 | 22 
9.71993 ˙5 34? ' 9.93006 7 130 | 10. 06993 | 19+ 28006 [9.78987 |] 19+ 3 21 
| 9. 72014 *O = 9. 92998 *9 — o. 07001 | 10» 27986 | 9- 79015 10. 20055 | 20 
| , 10. 07009 | 66 | 9+ 79043 | 10. 20957 | 19 
+ 72034 * 9299121 10,07009 | 10.279 7 
0720549 | 34 | 5:92983-3 120 | 10:07017 | 1. 27545 9-79072 ng. oy Yo 
9.72075 4 341 9. 92975 5 130 10. 07024 10. 27925 9.79100 +2 = D — 
9. 72095 8 340 9. 92967 7 130 10. 07032 10. 27904 9. 79128 — . 4 4 
9.72116·2 | 34? [9.92969 ˙9 — 10. 07040 10. 27884 | 979156 | 10 20844 | 16. 
9.721366 | — 9.929521 7 10.07048 | 10. 27863 | 3: 79185 3 15 
9. 72157*0 342 9. 92944 *2 132 | 10. 07056 10.27843 | 9+ 79213 het 71 13 
9. 72177 '4 þ 340 9. 92936 4 130 10.7064 10. 27823 9. 79241 10. 22 12 
9.721978 | 33? 9.92928 6 131 | [0.07071 | 10. 27802 | 9: 79269 can 20731 by 
9. 72218 *Y 339 | Cs 92920*7 1257 10. 07079 10. 27782 9.79297 bat 
9. 72238 *5 _ 9. 92912 90 — 10.07087 10. 27762 9.79326 1 . 
9. 72258 ·8 339 9. 92905 0 3 10. 07095 10. 277419 ks a ping” , 
9. 72279*1 | 332 | 9.92897*2 1314 10.07103 | 10. 27721 | 9: 79392 n 
9722994 335 9. 92389 *3 1314 to. 07111 10.277019 hs ny ty ++ 
9-7:319*%7 335 9.92881* 5 _ 10.07119 | 10. 27680 | 9. 79439 } 19: 205 5 
56 | 9.723400 _— 9. 92873 *6 4 10.07126 | 10.27660 9.79406 1 2 4 
9. 72360 *3 338 9.92865 *7 131 } 10.07134 | 10. 27640 | 9-79495 — 2 ; 
9. 72380 *5 337 9.92857 *8 13110. 07142 | 10. 27619 | 979523 3 ; 
9g. 72400*'7 | 337 | 9.92849 49 131 10. 07150 | 10. 27599 [979551 "y 344 j 
9-72421*0 337 9. 92842 *0 1314 10. 07158 | 10.27579 | + 795790 | ——.— * 
Co- ſine. Sine. | Co-ſecant. | Secunt, | Co-tang. . earns IN 
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TABLE XIX. Logarithmic dines, Tangents, and Secants. 


— 


» — — K 
| . 32 Degrees. 5 
M Sine. U. 10 Co-ſine. rn 1 
1 9.724210 9.92842 0 92842 — — — lecant. i angent. Co-tang M 
9.724412 | 337 132 | 79-07158 | 10.27579 - — 
2 9. 72461 4 337 9. 92834 *2 122 10. 07166 * 7579 9. 79579 10. 20421 60 
. 92826'3 | 13? | 10.07174 | 10 27559 | 9-79607 | 10.20393 | 59 
4 | 9. 72501*7 336 9. 92818 *3 —— Io, 07182 * 9.79635 10. 20365 | 58 
ns | 39816 92810-4132 | 10.09190 | 10. 27518 | 9.79663 | 10.20337 | 57 
$ |9:725219 | 356 | o-928er's | yay | rovonr9 | ro 27498 | 9. 79691 | 10. 20309 | 56 
ES: [ns [C00 ” 78.6740 > 22478 1279759 | 10: c0emr hogs 
8 4 2 X | 335 9. 92786 7 * —5 — 27488 9.79747 10. 20253 | 4 
9 | 9.72602:4 335 be 4 — o. 07221 10. —— | LINE 10.20224 | 53 
10 | 9.726225 "OE $4 770'9] 10. 07229 , « 79804 | 10. 20196 | 52 
. 9. 92762 * 32 10. 27398 | 9. 79832 
j 1 o. 072 32 10. 20168 | 51 
WIVES | 206 | 2997909 = I'S 9 37 | e222 
13 | 9. 72682 +7 | 334 9. 92747 *O _ —— 10. 27357 | 9.79888 | 10. 20112 | 49 
14 | 9.92502*7 | 334 9- 92739*0 | 133 | 10.07261 8 29337 | 9-79916 f 2. 284 
15 | 9.727228 334 4644.4 +-Hhi 4 — 10. 07269 0.27317 | 9.79944 | 10-20056 | 47 
76 334 2282222 — . = 27297 | 9. 79972 | 10. 20028 | 46 
17 122 3339271571 a 20.5726, 1827277 r 14 
he 5.72385 eee = 10.0293 10. 27257 | 9-8002> | 10. 19972 wry 
19 9.72802 *7 333 9.926991 12 10. 07301 IC. 27237 9. ome 10. 19944 43 
20 | 9. 72822 333 9 92691-1 | 133 | 10. 07309 3. 80084 J 10. 19016 | 42 
＋ — 333 2225831 135 10. 07317 10.27197 d. 89112 } 10. 19888 | 41 
819 born oe 6 | 332 9-92675*1 33 6-6 10. 27177 | 9.80140 | 10. 19860 | 40 
23 . 332 | 9 92667-1 133 ——— 10. 27157 | 9. 80168 | 10. 19832 | 39 
24 | 9.72902 * g 332 9-92659*1 55S 10.07341 — 2713719. 80195 | 10. 19805 38 
e 332 9.92651 1 — 10. 07349 1027117 9.80223 o. 19997 | 37 
ITY 331 2228421 $44 60. e N 5 9.80251 J 10. 19749 | 36 
27 +447 2] 330 | 992935! ET 22070 1.020070 LINN! | 
. | 33! 9. 92627*0 £44 — —— — 27058 | 9.80307 | 10. 19693 34 
29 4 73eor'8 | 33! 9.926190 | 57 | 10.07381 —.— 9.80335 | 10. 19665 | 33 
30 9. 73021 * 330 9. 92611 0 34 10. 07 8 0.27018 9.80363 N 10. 19637 32 
1 1 926029 134 389 | 10. 26998 | 9. 80391 | 10. 1960 
31 | 9.73041 * TO „eee 10. 26978 8 goog | 31 
32 3 93061 -3 330 | 9925949 | ,,, | 19-0740 EE SO HERE LE 
33 | 9.730811 | 33® 9. 92586-8 134 1.67413 — 48 44 potent | 29 
34 | 9.73210049 | 332 9-92578*8 $94 | 10,0742 1 — 9.80474 | 10-19526 | 28 
25 | 9.731206 | 339 9-92570*7 | 37 | 10.0742 - 26919 | 9.80502 | 10. 19498 | 27 
—— | 9. 92562 -6 | 134 9 | 10. 26899 [ 9. 80530 | 10. 
eren . 242 [1.28222 | 9.8 — 19470 | 26 
37 9. 73160 *2 329 9.92554*s5 10. 07445 f . A 9. 0558 10. 19442 2 
38 9.73179'9 329 992546 *5 135 10.07454 — —— 9. $0586 10. 19414 | 24 
39 | 9.73199 81 329 9. 92538 ·4 135 | ro. 07462 —— 9. 80514 | 10. 19386 | 23 
© | 9.232193 A 135 | 1.07470 | to. 26800 9. 80642 | 10.19358 | 22 
| — — 328 9.92522˙2 135 10. o to. 26800 9. 80660 10 1933127 
- 9- 732390 — 5.98820 135 85 7478 | 10. 26781 | 9.80699 | 10. 1930: | 20 
2 E - — 2 IN MER HR, 
43 3.73278 4 328 | 9:92506*0 | 33 — IAE 
44 | 9. 732980 328 9+ 92497 *9 125 IO, 07502 NE 9. $9763 | 10, 19247 | 18 
as | 0.934197 | 327 3 = 1 — — ” — 2 10. 19219 | 1? 
1 32 be. 54 . 07; ; | 9 10.1 6 
46 | 9-737 '3 at ore 135 [.42:07518 | 1026682 | 9. 80826 | 15. A+ 
43 | 9. mm. — 327 9.92465 4 — 10.0053 — 9. 80864} 10. 19136 | 14 
49 | 9-93396-1 ] 327 Ne 2 10.0743 oa 943 9. 80892 | 10. 19108 | 13 
80 —— 73415˙7 — | 7: 924409 136 10. 07551 | 10. 26605 — 80910 | 10. 190811 
4 - 10, 07 80947 | 10. 19053 | 1! 
b be 3 326 9+ 92432 'Y — ro 57 ro. 26584 | 9. 80975 10. 19025 | 10 
$3 he 4G 326 | 9197424” '6 | 730 1.67575 10. 26565 | 9.81003 10. 18997 | 9 
31351 92416-4 360. 82544 10.282483. 81030 [10 789% | 8 
** | 0.725135 | 328 225.1 136 19. 07592 — vow : ts. 19942 ; 
$7 | 52 * 326 22233172 — 10. o760 | = 227 MALLLED Ri 18887 | 5 
38 9.735719 | 375 RET 7 Is 10.676 Uo. —_ 9-0 _ 10. 1885s 4 
919. . 32 5 10. : 81169 | 10. 18831 | 3 
bo 5 . 344 9-92367'3 | 137 — — — | 9-81196 | 10. 1880 2 
M 12 n E . 10. 07641 . — 9. 8122410. 18% | ? 
— een me. | ME RT -[c 7 0. 26389 | 9.81252 | '10.18748 | © 
3 — +nd an o-ſecant. | Secant. | Co-tang. | Tanvent. | M 


. 1 1 


TABLE XIX. Logarithmic Sines, Tangents, and Secants. 


F — 


| | 33 Degrees. F 3 
MM Sine, | . T Tos D. ] Secant. | Co- ſecant. | Tangent. tang. 
o | 9- 73010"g 324 9- 92359 * 137 10. 07641 | 10. 26389 | 9.81252 10. 18748 yo 
119. 72620 324 9. 92350 2 137 10. 07649 | to. 26370 | 9.81279 | 10. 18721 59 
2 ] % 73:49 ' 224 | 7 92348 7 13710 07657 | to. 26350 | 9. $1307 | 10. 18693 58 
3 9-73669 2 323 9. 923345 137 | 79: 07665 | 10. 26331 | 9.81335 | 10. — 57 
4 | 9-73 323 | 92326 *3 137 10. 07674 10. 26311 9. $1362 | 10. 1863 56 
| 9.73708'0 323 9. 92318 *1 137 07682 | 10. 26292 | 9. 81390 | 10. 18610 55 
6 9. 77424 323 9. 92309 - t37 10, 07690 | 10. 26273 | 9. 81418 | 10. 18582 | 54 
7 9-73746 7 323 9. 92301 5137 10. 07698 | 10. 26253 9. 81445 10. 18555 53 
$ 9-7376 '1 322 9. 92293 *3 137 | 10. 07907 | 10. 26234 | 9.81473 | 10. 18527 52 
9 9-732 $ ; 322 | 922 5 F- 1371, 7715 to. 26215 | 9.81500 | 10. 18500 51 
S 2 | 136 [1297723 eee 
11 9.238711 322 | 9 —— '6 138 | 10. 0731 | 10. 26176 | 9% 2275 10. 18444 | 49 
12 | 9+ 73843 4] 322 | 9 92260'3 J.138 | 10-07940 | bo. 26157 | 9. 81583 | 10. 18417 | 48 
13 | 9-73862 *7 321 | 9982520 13810. 07948 | 10. 26137 [9.81671 [ 10. 18389 47 
14 | 9.73882 Of Jar | 992243 's 138 | 10. 07756 | 10. 20118 | 9. 81638 | 10. 18362 | 46 
8 9.73901 *2 321 | 9922355 138. 07765 | 10. 26099 | A 10. 18334 | 4; 
16 9.73920 0 9.924222 10. 07773 | 10. 26079 | 9. 81693 10. 18307 
a7 9.73939 8 — 9. 92218 9 138 10. 7781 | 10. 26060 | 9. 81721 | 10. 18279 = 
18] 9. 73959 4 320 9 92210" 11380. 07989 | 10. 26041 | 9. $1948 10. 18282 42 
19 | 9739733] 320 | 9922023] 13810. 07798 | 10. 26022 | 9.81776 | 10. 18224 | 4x 
20 | 9.73997 *5 320 [N. 92194 0 138. 07806 10. 26003 | 9. 81803 10. 18197 | 40 
21 | 9. 74916 *7 320 9. 92185 ˙7 139 | 10. ©7814 | 10. 25983 | 9. $1831 | 10. 181693 
22 | 9. 74935'9 320 | 992177 4 x39 | 10. 07823 | 10. 25964 | 9% — 7 10. 18142 | 2 
23 9.74055 0 | 319 9. 92169 *1 | r39 10. 07831 | 10. 25945 | 9. 8188610. 48714 37 
24 | 9740742 319 | 9 92160 *7 1139 to. 07830 to. 25926, % S1913 10. 18087 | 36 
25 | 9-74093'4 | 3192 92152 *4 | 139 ro. 07848 | 10. 25907 | + 31941 | 10. 8052 35 
20 284 319 9,9214439 | 10. _— 10. 25837 | 9. 81968 | 10. 18032 | 34 þ 
7 9. 74131 HT 9 921357 | 139 ][ 17 64 | 10. 25868 | 9. $1996 [ 10. 18004 | 33 
28 | 9+ 74150 218 | 92127 4139 | 79. 07873 | 10. 25349 | 9. 82023 | 16. 17997 | 32 
29 | 9. 74169*'9 318 | + 92119 0 139 10 07881 | 10. 25830 | 9. 82051 | 10. 17949 | z1 
30 | 9- 74188 *9 | 318 | 2222227 | x59 [1% 07889 | 10. 25811 | 9. $2078 | 10. 17922 | 30 
31 | 9.74208 -0 318 | 9 92102 3 139 | ©: 07898 | 10. 25792 | 9. $21c6 | 10. 17894 
32 | 9. 74227 1 318 | 9 92093 9 \ 139 10. 07906 | 10. 25773 | 9. 82133 | 10. 17867 | 2 
33 | 974246 *2 317 | % 92085 *6 140 | 10, 97914 | 10. 25754 | 9. 82161 | 10. 17839 | 27 
34 | 9- . 319992072 140 1,7923 10425735 19. 82188 | 10. 17812 J 26 
3819.742842 317 9. 92068 ·8 140 10. 07931 | 10. 25716 9.82215 | 10. 17785 | 25 
36 | 9- 74303*3 217 | 7 92060 *4 140 | 10, 97949 | 10. 25697 | 9. 82243 | 10. 17757 | 24 
37 | 9: 74322 ·3 3179 | 252 140 10. 07948 | 10. 25678 | 9. 82270 | 10. 17730 | 23 
38 | 9.74341. 3 316 | 9 92043 *S], 40. 07956 | 10. 25659 | 9. 82298 | 10. 17702 | 22 
39 9.74360 *2 316 9. 92035 *2 140 10. 07965 | to. 25640 | 9. $2325 | 10. 27675 21 
40 | 9- 74379 *2 316 9. 92026 ·8 140 to. 07972 | 10. 25621 | 9. 82352 10. 17648 | 20 
41 | 9+ 74398 2 216 | 92018 4 140 10. 07982 | 10. 25602 | 9. 82380 | 10. 17620 1 
42 | 9+ 74419 1 316 9. 92009 9 140 10. 07990 | 10. 25583 | 9. $2407 10. 19393 | x 
43 | 9-74436-1 315 | n 140 1007998 | 10. 25564 | 9. 82435 [1 17565 | 17 
44 | 9744550 | 245 } > 91993 '1 141 | 10. o8007 | 10. 25545 [ $2462 | 10. 175 16 
45.1.9:74473 0. 315 12198450 141 10. o8o15 | 10. 25526 f. 82489 [1.17811 | 16 
46 9- 74492 *8 315 | 919762 147 | 10. 08024 | 10. 25507 | 9. 82517 | 10. 17483 | 14 
47 1 9745117 | 215 | 2 919677 |. 4x | 19 87 | 10. 5488 | 9. 82544 | 1027456 | 13 
48 | 9+ 745306 314 | 92959 F 141 | © o3041 | 10. 25469 | 9. 82571 f 10. 17429 | 12 
49 | 9:74549'4 | 214 | 99959 [vc 1% 10. 25451 | % 82859 | 10. 19497 | x7 
o | 9.74568: 2 314 [29924] 141 U C80 58 | 10. 25422 | 9. $2626 | 10. 17374 | 10 
51 | 9-745571 | ; 9 $1933 9 | ;,; |} 10- 05066 | 10. 25713 | 82653 | 10. 77347 
52 9. 74606 0 "+4 g 91925 4 —— 10. 08075 | 10. 25394 | 9. 82681 | 10. 17319 ; 
5319. 74624*8 1139279769 [141 | 1. o8083 10. 25375 | 9. 82708 | 16. 19292 [ 
54 9.74643 6 313 9. 91908 5 141 1 08092 | To. 25356 {| % $2735 | 10. 1926; 6 
2. 624 giz {2292001 142 | 10. og 100 | 10. 25338 | 9. 82762 | 10. 1723 6 
56 | 9. — "3 313 9. 91891 'S | 142 | '*: 081 10. 25319 | 9. 82790 | 10. 19210 | 4 
2 9. 74 28. 313 | 9. 91883 11424 —— 10. 453 9. $2817 | rd. 1918 3 
58 19.747187 372 19. 91894 5 142 10. 08126 | 10. 25281 | 9. 32844 | 16. 1919 2 
59 | 9:94739 '4 312 | 9 91865 9 142 10. o8134 | 10. 25263 | 9.82871 | 0.19129 | 1 
bo | 9.9497596*2 | ? 9. 91857.4 | * | 10. 08142 | 10. 25244 | 9- $2899 | 10. 17101 | © 
MI Co-fine. p Sine I Co-ſecant. | Secant. 2 |. Tangent. | NM 
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and Secants. 


* _— - 
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55 


Degrees. 


Logarithmic Sines, Tangents, 
— 34 Degrees. ; 
M * dinc- O. 100. Co-lne | Sec 
— 3 . „ | .Secant. IJ re 
o | 9747590] 31 591857 4142 IT — |_ Tang: | Coen I'M 
1 | 9: 747749 312 | 0.91848" e e 10. 25244 [9-82899 . 
2 g. 74793 312 , — 142 10. 08151 10. 25225 9 82926 10 7101 60 
a 12 ; , ö 10. 08 6 2 1 10. 170 
5 | 96748123 | gum 7.91837 14. 0. 08160 10. 25738 3 Lego. 1017047 | 5 
* + n 91823 ˙3 4. | 12: 08077 10. Wa ery ſage wing; 
« | 9: 743497 9. 18147 | 142 | 16:0 : . 25169 | 9. $3008 | 10. 16 
3111—— ro, 8188 10. 25150 992 56 
8 2 . 8 311 9. 91797 *6 143 10. 2 — . 9. 83062 10. 16938 54 
| 9.74905 310 9. 91789 1 143 | 10. 08211 _ 31 9.83089 | 10-16g11 | 53 
g | 9: 74924 '3 | 310 9. 91780 *5 | 143 | 10.08219 — 15 25 9.83117 | 10. 16883 | 52 
2E 749429 312 91771. 3 = 10. 08228 10 — 9 =" 10, 16856 | 51 
1119 74580 5 310 9.91763 4 43 (To. o8237 | 1© — 4K 212.822. 
th : —— 18 778245 143 | 10. o8245 | 10. — * 10. 16802 | 49 
317.75 10 | $.91746-2 | 443 | 10-082 | $3225 | 10.1677 
14 2 75017 *2 — 9.917376 143 — more 9.83252 — — 
13 309 -N. 143 | 10. 08271 10. _ 9. $3280 | 10.16720 | 46 
—— > | 309 9.91720 4 RT] IN Jo. 16692 | 45 
759729 | 309 3.37705 $ | 743 | 10. 08283 apron ber 10. 16666 | 44. 
9. 75091 4 | 308 | 991703 144 | ro. c8297 10. 4027983367 J 19.1667 | 43 
- — 9 308 9. 91694 '6 144 | 10. 08305 | 10 _ 9.83388 | 10- 16612 } 42 
1 9. 882 14410. 08314 | 12 —— 9.83415 1.168884 
9.75149 [ 308 9.97677 3 144+ Ce, o8323 2 — $2442 | 10: 16558 | 49 
9 75185 v. 308 9.91668 K. 144 | 10. — 7 = 24553 9. 53470 10. 16530 | 39 
9.751 39 : 308 9. 91660 0 144 10. 08340 _ * 9 83497 10. 16503 38 
4 75202 3 309 9. 91651 '4 144 | 10. 03349 _ 4816 | 9.83524 10. 16476 | 37 
' . 762206 307 9. 91642 - 144 | rc, 08357 10 2. 9. 83551 1.16449 36 
$405444 Row 9.916341 8 Ac I 97 [- 83578 4 1019922 | 35 
2 * 75257 '6 307 9.916254 144 | 10. 8375 = — 9. 83605 | 10. 16395 34 
29 | —_ 9. 916167 | 14: | 1: 8383 1. _— 9.53632 | 10-16368 |} 33 
- * 75294 2 | 306 9. 91603 *1 145 | 10. 08392 10. 4724 | 9-83659 | 1019341 | 37 
zo | 9753125 | 306 > eros 210 24706 | 9.83686 | 10-1631 
3 1 NA 10. 24687 82 31431 
31 | 9- 75331 *? "01000 * 5 — 9.83713 | 10-1625 
2 . 306 91999 24 10. 08409 10 2466 EA 
> 4 3325 t. 306 9. 91 582 'O = 19. 08418 | 10. _— 3.87788 10. 16260 | 29 
1 o6 9. 91573 *$ 5 | 10, c8427 g 857 10. 16232 
— $7530 d- 753 9.978645 145 — _— —_ 9.83795 | 10- —_ - 
6 — 305 rr er err 145 - 08444 10. 245895 q 878 7 26 
z6 497547 2 309 9, 91547 2 ? Þ 10. 084 rr 83849 | 10: 16150 þ 25 
JH EIREHABIE So EE REA BEE 
39 4 . * 305 4 2 9 — 10. 08470 — — < — 10. 16097 23 
4 5 0 . 915210 10. o . ; 30 | 10» 16070 
| radi ns btn 7:496 0 | = 9.915123 145 | 16. 98488 10. 24522 | 9- $3957 10. 1604 — 
% 146 4 10. 24504 | 95 3121 
779755143 9.917503 — — 20. 24588. 3984 | 10. 16016 
42 9.7 2 ·8 304 9150351146 IC. 08496 10. 24486 1 — 20 
43 223578 ˙8 | 304 2.31439 8 | 14 | 10-08505 18.4440 7.8455 10 1886218 
5 © P 0 10. 08 51 J : 3 10. 15962 13 
+ . 44754 hy bod e — 10. 78523 10 — 1 1593 17 
r 303 9. 91468 — 10. 8821 * _ 1 9 _ 10. 1590 16 
40 ye 7560S 4 — 7 91450 5 - 22 0 113 9.84119 10. 15881 15 
2 4 . : 303 1 — IP np 10. 03549 44 —— A 25 10.158354 14 
f l 30 4 2 10. 8888 | 10. . 3 10.1582) 1 
243. 722678 * 33 | 9914334 14% | 10- 88587 24355 9. $4200 | 10. 15800 — 
1222 2 302 4. 91424 6. = 10. o8575 | 10. _— 9. ane? 10.15773 | 11 
5 — 302 9.914158 10. 08 584 | 10-2 22 [25 Jo. 15749 oo 
JE e 2 | kao [3514s | 
| 91398 '2 10, o86 : 84307 | 10-156 8 
. a 02 o8602 i 
— . 72988 2 — 991389 4 147 10. 08611 — 24267 9.84334 [0 18686 7 
s | 9+ 757 g. ot 280 *6 147 | x 24249 | 9- 84361 | 10-1 de 
eee g. o8619 | 10. 242 5639] © 
4 $4 757869 3097 9- 91371 's #7 (To. 08628 | 10 — K 10. 15612 5 
3 [9788950 87 2 e e R 
45 1 17 8411147 10. 08646 x , 2 | 10. 15558 
39 9.25841 l * 9.91345 3 147 | 10. — ei 84469 10. — - 
Go 9. 758 59 13 I 55 | 10. 24159 5531 : 
1.225259 — JEW 9.912365 47 10. 08664 | 10 5 59˙J 9. 84496 | 10+ 15594 I 
[[ Secant, | Co-tang. | Tangent. | M 


'TaBLE XIX, Logarithmic Sines, 


U 


143 ] 


Tangents, ang Secants. 


— D 
M | Sine, D. r00” Co-line. | D I — 
99.758591 h —— -in | Co-ſccant. Ta . 
4 ; 1 — 301 | 9: 91336 55 Fe agent Co-tang. * 
, 2 | 9.758952 | 392 222 I 10. 08672 | 10. ey 10. 15477 | 60 
3 | 9-75913-2 | 309 | 9913187 148 | o.ok68r | 19. £4223 | 984550, 10. 15450 
4 | 9:75931-2 | 399 | £91399 148 1 10.08690 | 19. 24085 | 984576 | 10.1542. [2 | 
5 | 9:75949%2 | 390 5. % f 48 10.8600 | 19 29937 | 9-84603 | 1.12294 | 3 
6 7. — 300 [. 91292 2 148 10. 80k — 87525 10. 15320 2 
2 0 > — 25051 | 9.84659 | x 
L . 299 9 91283 3 : f 2 0. I5343 
ge | 299 | 2912784 se . | ee 
9 9.76021 1 299 991265 8 ay { ro. 08734 — 2401 5 9. $4711 Io, 15289 54 
10 | 9.760390 | 299 | 7 97256. r48 10. 08743 | 10 ,3997 | 80938 10. 15262 — 
iT 9.760969 299 9. 91247 *7 148 10. 08752 — 22 10. 5236 1 
12 : 6 : 298 9. 91238 8 * — © 4791 Io, I5209 0 
13 5.7609.) | 298 f c.. 5 | 148 1.88750 18 877 .ag 281518 
14 8.26210 0 298 2 — 10. 08779 50. 09008 984645 10. 18155 4 
I; 9. 76128 «5 29 *91212*7 I 19. 08788 * 88 9.84872 10. 15128 
8 ] 9- $1203 r 49 23 89 9. 84899 10. 1 47 
16 9. 76146 4 ng 149 10. 08799 10. 238791 | 5,8 * 33808 46 
9. 91194 * . a 84925 | Io. x | 
17 | 9: 761642 | 295 9. — 4 | 19-08806 10. 23554 | 9.8 —IS[ 4s 
18 9. 76182 *1 297 5.37778. 149 [0.08875 10. 23836 MY Ge IC. 15043 44 | 
I « 76199 © 297 | ** | : ' 9 | 10.150 
20 Eh. 297 | 9: 91167 4 = 2 — 238 10. 14994 4 
Ain e 13 | 19. 08842 do. en 7.8555 "> 24967 41 
as | a. 26s 25 297 | 91149 5 10. 88 1 | ==j—= {14941 | 40 
23 22 296 | 9: 91140 *5 172 ——— 1 222 9.85086 IO. 14914 | 5 
24 | 9. 76288 -g | 296 9. 91131 55 182 10.0886 9 985113 10. 14887 — 
2 ! 296 | 9-91122,6 | 150 23729 [9.85740 | 10. x 3 
5 | 9: 76306 +7 2 9.911136 | 159 10. o8877 IO. 23711 9. 85166 4860 37 
26 a 55 9 N ; 10. O8886 . x 10. 148 
27 > bees 296 | 9: 9110456 = 10.088 ——— 2 — 2292 — 
28 9. 76360 · o 296 232 = 1063985 10 2635 1 10. 14780 34 
29 | 9.76379-5 | 295 | 9-91086+ 10. 25658 5.85247 | 20. 2 
50 | 9763934 | 295 | 910776 | 159 less gi: | 19-2340 | 9.85473 | 10: 1292? | 23 
3t | 9.764132 | 95 5 150 CA | 10. 2360; ＋ 7 * . 3 
32 | 9.764308 | 295 | 9 91959* ' | | — [2:40 | 36 
33 3 7648-6 295 9. JIOGO *6 "= —— 1 5.6555 10. 14646 - 
34 | 9. 76466 -2 | 294 | © 9794165 * 10. 08936 10 22552 9-85380 19. 14620 28 
35 | 9: 76483 8 | 294 9. 91032 *5, | 759 to. os 6 '13552 | 9- 85407 10. 14593 
' 4 Io 9. 91023 «5, [57 997 | 1223534 | 9.85 10. 27 
36 | 9-7650r 5 | |? 9.910 >| 732 (12: 8977 | 19-23516 9:8596 | 19 —— ny. 
37 | 9. 76519 · 294 | 7 9501474 10, — E 
38 4 6828 294 3 — 10. 05335 — 9.85257 IO, 14513 > 
39] 9.76 . 2947 3 1 10, 35514 10. 14486 
Us 293 | 9: 99987:3 | 151 | esst; | 1623463 | 9.85545 . 1444 | 22 
41 | 9.7658 1 2: 90978 *2 — 10. ©9022 Ty + 9: $5567 | 10.144 . 
43 | 9. 76624 «9 | 293 9. 90960 * > 19. 09040 * 9.85620 10. 14380 | 7 
44 | 9- 76642 3 [233.8055717 10. 09049 | 10, 25775 | * $5647 | 19.1435; 18 
45 9. 26659 +4 293 | % 99941 5g * 10. 09058 —— 9.85674 10. 14326 17 
46 | 9. 76697 - 292 [2009328 * 10. 09067 Poo + 9 25700 19. 14300 | 16 
47 9. 76694 +2 292 9.909237 a 10.0907 = 3340 9.85727 19, 14273 1 5 
48 9.767124 | 292 9+ 90914 *6 2 10. ogog —— 9+ $5754 19. 14246 [T4 
49 | 9. 565205 + 292 | 9 90gog · _—. 5 23305 9.85780 | 10.3 4 
9. 767300 | 29 345 10. 09094 10. 23288 4220 | ; 
84 9: 76747 *5 —_ 9 90Bg6 44 — 10.09104 As 9: 35807 10. I4193 — 
St | 9. 76764 9 291 . — IO. 09773 9 3.85385 19.1466 | xx 
52 | 9. 76782 -; | 291 | 9908784 | 5. [I T1 2 8580 | 10. 14149 | 19 
$3 4 CTY 291 | 9 90869 0 | 152 N 33 9.85887 | 10.1 
9% 76799 9 9 152 | 9: 09131 10. 23218 8 11134 9 
54 | 9. 76819, | 291 90859 9g 152 10. 09140 | 10.2 735913 1. 140878 
9.268348 291990850 :7 | 5 ro. og i 1 3200 | 9% 35940 | 10. 14060 
290 | 9: 9984r 6 | 152 #2 | 1223183 | 9.85967 | ro : 
Js 76852 + 98 153 10. 09158 10. 2316 8 997 14033 6 
9. 76869 +7 290 | % 90832 4 10. 09168 —| 255992 | 0. 11997 | 5 
9. 76887 -x | 290 | © 998233 | £53 10. 09177 fps 3 22020 10. 23980. 
9. 76904 * 290 [9908141 | 753 10,09186 1 985546 12. 13954 :| 
9.2692 76 290 1 153 10. 09195 N % 36073 10.13927 - 
Co ſi 2: 99795 * 53 I0.0920 I » £2008 9. 86100 19. 13900 I 
Ine, Si - 4 D. 23078 9. 86126 10. 1 87 
— ne. Co: ſecant 8 . L 
f eng. Tangent, ['F 
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TaBLE XIX. Logarithmic Sines, Tangents, and Secants. 
36 Degrees. | 
N 4 Sine. 5.1000 Co- ine U. Secant. Co- ſecant. | Tangent. } Co-tang, | M. 
© | 9. 76921 49 | 9. 90795 *8 N 10. 09204 | 10.23078 |. 9. 86126 | 10. 13874 | 60 
1 | 9. 76939 3 — 9. 90786 »6 53 | 10. 09213 | 10.23061 | 9. 86153 | 10.13347 
2 | 9. 76956 *6 239 | 9. 90777 4 153 10.09223 | 10. 23043 | 9.86179 | 10. 13821 
3 | 9. 769740 289 9. 90768 2 15310. 09232 10. 23026 | 9.86206 | 10. 13794 
4 | 9. 76991 3 289 9. 90759 0 183 10. 09241 | 16. 23009 | 9. 86232 | 10. 13768 
5 | 9. 770087 = 9.90749 8 193 to. 29250 | 10. 22991 | 0.86259 | 10. 13741 
6 9. 77026 0 94 9. 90730 6 * 10.09259 | 10. 22974 | 9. 86285 | 10. 12888 
71 9. 77043 288 9. 90731 4 153 | x0.09269 | 10.22957 | 9.86312 | 10.1368 
$ | 9. 77060 4 288 9.90722 *2 154 10.09278 | 10.22939 | 9.86338 |] 12. 13662 
9 | 9. 77077 9 288 9. 90712 9 54 — 10. 22922 | y. 86365 | 10.1363 5 
Io | 9. 77095 2 = 9. 90703 *7 — | 10. 09296 10. 22905 9. 86302 | 10, 1360 
"11 9.771125 : 9. 90694 5 0 10. og 306 | 10. 22888 | 9. 86418 | 10. 13582 
12 9. 77129 8] 288 9. 9068 8 *2 154 10.09315 | 10.22870 | 9. 86445 | 10-13555 
13 | 9. 77147 0 287 9. 90676 0 154 10.09324 | 10. 22853 | 9.85471 | 10. 13529 
I4 | 9.77164 *3 287 9. 90666 *7 154 10.09333 | 10. 22836 | 9. 86498 | 10.13502 
15 | 9.77181 *5 — 9. 90657 5 IP 10. 09343 10.22819 | 9.86524 | 10- 13476 
16 | 9. 77198 *7 — 9. 90648 2 ” 10. 09352 | 10.22801 | 9.86551 | 10-13449 
19 | 9.77215 9 237 | 9.90638 -9 154 10.09361 | 10. 22784 | 9. 86577 10. 13423 
18 | 9.77233'1 287 9. 90629 6 155 | 10.09370 | 10. 22767 | 9g. 86603 | 10. 13397 
19 | 9. 772503 [285 | 9. 9062044 | 155 10. 09380 | 10.22750 | 9. 86630 | 10. 13370 
20 | 9. 77267 *5 _ 9. go6rt *1 — 10. 09389 | 10. 22722 | 9. $6656 | 10. 13344 
| 9. a 0601 *8 10. 09398 | 10.2271 8668310. 13317 
ba 4 — 4 286 , — 5 155 | 10. — to. 22896 4 $6705 10. 13291 
23 | 9.77319 0 286 9. 90683 *2 155 | 10.09417 10. 22681 | 9. 86736 10. 13264 
24 | 9. 79336 1 286 9. 90573 *9 | 155 | 10.09426 | 1c. 22664 | 9. $6762 | 10. 13238 
25 9.77353 ·3 — 9.0564 ·5 — 10. 09435 | 10. 22647 | 9. 86789 | 10. 13211 
6] 9. a 9. 2 10. © 10. 22630 | 9. 86815 10. 13185 
— 44] N 285 4 4544: 9 | 155 | 10. Hes 10. 226139. $6842 10. 13158 
26 | 9. 774046 | $5 | 9. 905366 | 155 | 10,09463 | 10. 22595 | 9. 86868 | 10-13132 
29 | 9. 97421 7 28515. g0529 2 156 | 10.09473 | 10. 22578 | 9.86894 | 1013106 
30 | 9. 77438 8 ” 9. 90517 *9 — 10. 09482 | 10. 22861 | 9. 86921 | 19. 13079 
31 | 9. 77455 ˙8 8 9. 90508 5 3 10. 09491 | 10. 22544 | y- 86947 10. 13053 
32 | 9. 79472 9 | 224 | 9. 90499 2 150 | 10,09501 | 10. 22527 | 9.86974 | 10. 13026 
33 | 9-774%9 9 | 284 9. 9 156 | 10. og510 10. 22510 | 9.87000 fo. 13000 
34 | 9.79509 ·0 284 | 5. 90480 ·4 186 10. 09520 | 10. 22493 | 9. 87027 | 10. 12973 
35 | 9.795240 — g. 90471 *I — to. 003209 10. 224769. 87053 | 10. 12947 
6 9. a - 90461 * 10. 09528 | 10. 22459 | 9. 87079 10. 12921 
7 3.775580 283] 3.5652 3 156 | 10:09548 | 10.22442 | 9.89106 | 10. 12894 
38 | 9.775750 283 | 9.90442 9 [156 | 10.09557 | 10. 224259. $7132 | 10- 12868 
39 | 9. 79592 0 | 253 | 9.90433 55 | 157 58 10. 22408 | 9.87153 | 10. 12842 
40 | 9. 77609 *'o — 9.00424 *1 = 10.09576 | 10.22391 | 9. 87185 | 10. 12815 | 
| 9. 77625 * . 10. og585 | 10.22374 | 9.87211 | 10-12789 
h 4 Lowe. g | 283 — Lf - 157 | 10. — 10. — — 9. 87238 | 10. 12762 
43 | 9. 77659 3 282 6. 90395 9 [157 | 10.09604 | 10. 22340 | 9872641072736 
44 | 9.77676 8 282 9. 22 * 15710. 09614 | 10. 22323 [9.87290 | 10. 12710 
45 | 9-77693*7 = 9. 90377 *o | 157 | 10.09623 | 10.22306 | 9. 87377 | 10. 12683 
46 | 9. 77710 6 4 1 1 9. 90367 6 1 10. O96 32 | 10. 22289 | 9.87343 | 10. 12657 
47 9. 77727 5 2829. 99388 *1 | 557 | 10.09642 | 10. 2227 | 9.87369 10. 12631 
48 | 9. 777444 | 281 9.90348 7 | 157 | 10.09651 | 1022256 | 9.87396 | 10. 12604 
49 | 9. 77761 · 3 281 9. 90339 *2 | 157 9 bc” 7 10. 22239 | 9-$7422 | 10.12578 
50 | 1. 777781 — 9. 90229 · 8 158 10. 09670 | 10. 22222 | 9. $7448 | 10. 12552 
51 9. 790320 10. 9680 [ 10. 22205 | 9 87475 | 10- 12525 
55 y 77877 he 2 — 8 158 «$67 10. 22188 4 ents 10. 12499 
33 | 9.978289 | 21 6. 90301 4 158 | 10.09699 10. 22771 | 9. 87527 | 10. 12473 
$4 | 9. 77845 5 280 2 90291 ˙9 155 | io. 09708 | 10.22154 | 9.87554 | 10. 12446 
55 | 9. 77862 4 250 [2.24 — ＋ | 758 10. 09718 | 10. 22138 | 9.8 37585 TO, 12420 
56 9.77579 *2 g 9. 7 90272 *9 5 - | 10. 09727 | 10. 22121 | 9. 87606 | 19. 12394 
57 9. 778960 290 | 9. 90263 4 15” | ro. 09737 | 10. 22104 | g. 87633 | 10. 12367 
58 | 9. 77912 8 280 9. 90253 *9 158 10. 9746 | To. 22087 9. 87659 10. 12341 
59 | 9. 77929 5 280 9. 90244 4 <4. 10. 09756 f 10. 22070 | 9. $7685 | 10. 12315 
bo | 9. 77946 3 | 77? | 9.902249 59 | ro, 09965 10. 22054 | 9- $7711 | 10. 12289 
M | Co-fine. Sine. Co- ſecant.] Secant. | Co-tang,. | Tangent. 
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; — vines, Tangents, and Secants. 
ä „ | 5 — — — 
M /' Sine. 400% Co» — — os 1 1 
9 9.779463 9: 902349 | — ant. | Co-ſecant; Tangent. 3 6 : 
1 9.77963 ·1[ 279 2 t 59 10. 09765 | 10.2 — 
2-[19-77979'8 | 279 5, 5 159 1999995 | 10. 2407 9: 87711 [7% 60 
| 3. 9.77996 ·6 279 9790215 — to. og 784 be” 9. 87738 10. 12262 59 : 
4.78573. 279 | 94 99206 · 3 15 10.9794 — 9.87764 10, 12236 [58 
* 3 279 | 9:90196+7 159 10 22003 | 9. $7790 10. 122101 . 
£1 Lowe 278 [J- 9822 [5 59875 1.27587 9.57817 | 10. 72182 50 6 
A k 1 121 
„8 9 90r77-6 | 59 [22 e222 9. 87893 | 16: mg 550 
7 9. 78063 · 4 1 9. 90168˙1 159 N IO. 0922 | 10. 21953 8 8 — A 
8. 9. 78080 *x 278 þ I to. 09832 ro 9 7 69 10. 12131. 54 
9 | 9+ 78096 ·8 — RES. * ro. 09841 — Ns 10. 121056 53 
10 : 9.78113 4 27 1 41159 10. 09851 10.21 3 10. 12078 52 
en — 278 . 2 139-4 1 10. 867 993 9.87948 10. 12052 $1 
pe bay we #- 277 9.90129 ˙ — = 10. 21887 987974 Io, 12026 50 
— 3.285 a 277 J 9, 90120 · 2 — — 10. 21876 | 9. 880 19.12000 | 49 
14 . 277 9. JOIIO'NS — 10. ogsgo 10. 21853 9. 88027 10. 11973 48 
15 9.78196 ·6 [ 277 [oro 16 10. 9899 — 9.88053 | 78. 171947 [42 
76 f 22222. 160 [ 10. 09909 N 9.38079 10. 7192 l. . 46 
17 3 Lot 277 9+ 90081 +3 10 57 2 % 33105 IO. 11895 | 48 
[18 |. 78246-4 . 12 * — 10.9925 — 288725 197786944 
1 a 8 * 276 2 10. 8 9. 158 10.718 6 
20 | 9.78679 6 | 276 | 9300521 | 160 | 10709997 | 19-2178 ff. e. te. 
1 7 276 Sli 10 099 f > Go 9.88210 19411790 | 41 
23 9.782352 126 þ- 0, ng'e 167 10. 09976 10: 21688 | 229262 | 10.77738 37 
24 ' 9+ 783458 275 9» 90014 4 167 10. 09986 to 4000 9.88289 10.711711 38. 
25 2.28362 · 3 275 9* D 161 10. 0999 — 9.88315 Io, 11685 37 
IG 0 79550 7 275. = 9 — 161 -10. T0008 10. 27630 21577. IO. 11659 | 36 
| 9.89985 *4 — 209397 | 10-116343.4 35 
27 . a 27 1 _ 3 1 
28 4.74477 925 9 39975*7 — CTY 1021821988353 i 
29 9. 78428 *2 275 388 0 — 10. —— — * — 10. 11580 33 
30 | 9.984449 | 2741 9: 29956 4] 101 | $9446 | 10. 11354 | 32 
{31 I 274. | 22946 7 — 19. 10953 | 10. 21855 4.88472 10.171526. 310 
33.734941 | 274 [7 89927 -3 0 162 2. 10073 | 19. 21539 | % 88524 | 10: 12990 | 2g 
34 | 9.58 + 274 9. 89917 +6 — * * 9.21522 | 9.88550 10411450 [28 
35 —— 8526-0. 274 9% 89907 +8 — 10. 10092 Pa. 9. 88577 10.171423 27 
36 7 9. $9898 +1 "6, | 10- 10108 ap 9. 88603 10. 11397 | 26 
38 9 273 4.888587 — — 1.21457 9.88655 10. 11345 2 
39 * 273 989868 9 2 0. 10121 2 9.88687 10. 11319 23 
40 9.78868.6 273 9. 898 59 ·2 — 10 10247 FO Ong 9» 88707 10. 11293 24 
41 7 2 273 9.89849 4 162 10. 1016 t 0 9+ 88733 10. 11269 21 
42 9.78647 6 272 9.89839 7 , 10. 10160 —— 2: 3759 e. 122i 20 
43 ＋ 6 272 9.89829 9 163 — — 9.38786 10.111214 19 
+ 9.78677 271 9 898202 63 ro. 1018 10.321358 | 9:88812 | 10. 11188 18 
45 9. 824 272 9. 898 10 · 4 — 10. ror96 — 9. 88838 10.1162 17 
45 2 272 |.2: 389800 · >. — — 3- 88864 10. 11136 | 16 
47 * — 9.397905 103 1. 32 1_9: 88890. 10. 11110 | rg 
45 * on 271 9.897810 163 2 ng 9+ 88916 70. 11087 2 
49 9.785585 271 535272 a 10. 10229 — 3.895 10. 11058 13 
£ | 9:78772%0 | 271 | 0 89792 | 163 | 1910239 | 10.21 : 10,1132 | 12 
9: 89751 + 3 10. 2128 | 2 25994 10, 17086 
2711. — 10. 10248 10. 1 11 
Js 78788 3 * , $ 163 — 2122 9. $9020 o. 1098 
. 2 16 271 | 91597418 a | ==: 10980 | 10 | 
> 38:55 277 | 897320 | 154 10. 10255 | 10-2122 2. f 10-7593; | 
9.788270 | 271 9. 89722 12 | 724 10. 10278 | x . 9+ 39073 to. 10927 ; 8 | 
9:28854-s | 270 | 8748. 16770. 1068 nee 1179 9- 59099 | 10. 1091 | 4 4 
7 270 2. 229261 10. 10298 1.27147 4.38725 10. to82 |. & 2 
3.927 270 9.89692 6 64 vio, tos — 47 9.89151 10. 10849 | 1 
— 51 256 9.896828 | 764 Ne r0p19 — 9. 89177 10.10823 | 4 4 
9.28918 0 | 270 9. 89672 9 164 10.10327 * itt 9- 89293 10, 10797 | 3 199 
9. 789 21 250 [98966301 167 10. 10337 10.270 | 9-89229'] 10.10591 | 2 1 
8 9. 896 3'2- 4 10. 10349 —— 287287 to. 10745 f 5 
IL Sa E [1M 
mm 3 m DEC II — Tangent. 1 
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38 Degrees. | | 1 — I IS 
TEE INLINE 
— Sine 200] Colne. . an. Sa. „89281 J 10.10719 | 60 
— | 759342 [eel 9.89653 *2 164 OE — 1 10. 10693 N. k 
7 | 4 58950 4 — 2 3655 4 165 — 10. 21033 985325 _ _ | 8 
| 66 * 9 399331516 6 1. 21017 | 9. 89359 . 
2 x 9. 78966 *5 269 . 89623 +6 5 | 10.1037 89385 | 10. 10615 | 56 
4 | 9. 79998 8 269 9 py 8 165 10. 10206 J 10. 2098; f 9.894 — 
8 | 0, 700149 269 Q. 897028. 165 2406 10. 20969 | 9. $9437 | 10. fog63 | 54 
_ - 89503 ˙9 [6 | 19-1940 89463 | 10. 10537 | 53 
6 79031 0 68 | 9 1 3 þ 206 10416 | 10.20953 | 9. 394 
7 | 9479997 1 | 263 | 9 — 165 | 10. 19426 | 10. 20937 2.85489 — — 
; 9. 895741 | 6 ' . 20921 | 9.89515 | 10. | 
e 
| . 6 *2 2 1 ——-—- —-— 
10 | 9: 79095 '4 | 268 —— A 165 10. 10436 | ro. 2088g | 9.89567 |} 10. 10433 4s 
ir 5.79771 5 26819 89544 3166 10. 10466 | 10. 20872 | 9.89593 10. 10407 
12 | 9.591275 | 26 | 9. 895343 166 — 10. 20856 | 9.89619 | 10. 10381 2 
13 þ 9. 5314346 26.895244] 166 — 10. 20840 | 9.89645 10. 10355 | 4 
1449. 75189 6 267 | 4— 7 = 10. 10496 10.20824 | 9. 89671 . 
ee | oe. e e , , 5 
16 9.791917 | 4. aas +6 10. 10515 | 10.20792 | 9. | 42 
et Ge. 59484 166 6 89749 10. 10251 
17 | 9-79207*7 | a6; 9.84845 10. 10525 1. 20776 | 9. 8974 41 
CES =» | 9+59474 166 20760 | 9.89775 | 10.10225 
* 34 — 7 . 9- 394646 | 156 — —— — — — 89801 | 10. 10199 | 40 
2 ö 9: Oe 7 25 ö 9. 89454 6 166 l — 1 8 82 ICs, 10173 39 
20 . 702725 266 - 2 10. 10555 10. 20728 9. 89827 38 
2119.792216 4266 | 9+ B9444 61157 10. 10565 [10.2012 | 9.89853 [ 10. 10147 
22 9.79287 ˙6[ 266989434 467 10. 10575 10. 20696 | 9.89879 | 10. 10121 2 
23 79303 5 66 | 9- 89424 — nc. oe 85 | 10. 20681 | 9. 89905 | 10.10095 | 3 
3 4 9-7 2 9.941466 10 89931 | 10. 10069 | 35 
24 | 9. 79319 *'5 265 8 6 7 10. T0595 | Io. 20665 | 9.5993 24 
25 } 9. 793354 | 265 9. 9404 167 — 10605 10. 20649 9. 59957 10. 10043 | 34 
26 | 9.79351 *4 265 | 7 4 4 167 | to. 10615 | 10. 20633 | 9. 89983 — | — 
. . 67 617 | 9- 90009 
27 | 9: 79367 73 265 9 g 1 10. 10625 19. 20617 6531 
. 9: 29374 5 | 167 . 20601 | 9.90035 10. 9965 
29 le 265 | l | 195 | 10.1066 | 15,5060 | 3.9009 | 0.09965 | 3 
CES? re'o | 295 | 9.893544 1 | 86 | 10.09914 | 29 
Aren nn 10. 10656 10. 20569 | 9. goo $88 | 28 
11 29430 8 | 6 9» 89344 4 168 10. 10666 10. 20563 9.90112 | TO. 09 > 
32 5.75486 *7 264 | 2 — 3163 | 10.10676 | 10:20837 | 9. "_ —— 26 
— 6 6 Js 93 168 5 22 „901 4 | 
e 
— 0. 70404 2 — 4 . th 168 5 = 10 204900 9.90216 * 24 
36 | 9.795707 | 6 283455 | 2 10.68 10. 20474 — 4 
. Fr $ | 9-90268 | 10.0 
374 9795259 | 263 g . 10. 10726 10. 20458 .c9706 | 21 
— {9 79557 "5 265 | 9392638 165 — 10. 7442 | 2.5524 12.208 | 20 
—| LR] 263 |— 243 5 . 
4 9.79589 1 | 2 | 9-29 a | 269 10. 10767 | 10.20395 [9.90371 603 | 17 
z þ 9. 79604 9 | *63 | 9.892334 19 | 10. 10777 | 10.20379 | 9.90397 | 19-09603 6 
43 | 5.796206 | 293 | 9.89223 3 169 | 10. 10787 | 10.20364 | 9 90423 | 10-0957 | 1 
44 4 79636 4 oy 5 392132 | 169. — — 06.4 10. 20348 | 9.90449 3 1. 
45 | 9. 79652 1 ou _9-89203 0 6 — Dre 
46 | 9. 79667 9 62 9 71169 10 to817 | 10. 20316 | 9.905 12 
7 | 9. 796836 | 252 | 9.89182 +7 169 ro Ls 10. 20301 | 9.90527 | 10. 09473 6 
40 | — 79699 3 nn 96 89172 be 169 | _ 10838 10. 20285 9. 90553 | 10» x4 ro 
© 1 9797397 261 L. 2.170 ro858 | To. 20254 9.95604 10-09396 ? 
51 $9-797464 | a6, | 5991421} poo f. 10868 | 10.20238 | 9.90630 10. 37e 7 
52 | 9.79762 *1 26 9 291319 | 176 10. 10878 | 10. 20222 | 9. 90656 1 6 
3-1] 9- 79777 7 = hap ome 170 | 10. 10888 10. 20207 | 9.90682 J 10. 0931 
4 9« 79793 4 467 8 170 | 10. 10899 | 10. 20191 P. qo708 | 10. 09292 | 5 
55 9: 79809 *1_ | — & ones N Pn 09 10.207756 9+ 90734 | 10.09266 | 4 
56 | 9. 798247 261 — ae dag — as 10. 20160 | 9. 90759 = 
* * . 170 ſe 0 07 5 7 
8 | 9 72836 2 260 9.89070 *7 = e — 1 Lopes = 10. 09189 « 
bo 4 5877 '6 — 2 826.5170 22 10. 20113 | 9. 00837 [10.9163 ＋ 
vo | 9. 208872 | CAL b Co-ſecant. | Secant, | Co-tang. | Tangent — 
M .Co-ſine. — Sne of = = 
. 1 : 51 car F 
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- 


% : 0 ; 
* nn. r p 4 
a | | '4 


TABLE XIX. Logarithmic Sines, Tangents, and Secants. 
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8 39 Degrees. 

Sine. [D. 10% Co- * 

| , — Co- line. D. ——— —— 1 anvent, þ Co-tang. ay 

9. 79387'2 | ,, | 9-89050*3 1 — 2 

9. 79902 · 8 | — 9. 89040 · o 170 = 10980 | 10.20113 9.90837 | 19. 09163 
9. 79928"4 — 9.39029 8 [171 10. 1 990 | 10+ 20097. 88310. 9137 
9. 79933 '9 — 890195 171 f. . 10. 20082 9. 90889 | 10. 09771 
. 7 [een eee 
9.799681 259 9. $8999 ·0 171 3 10. 20050 9. 90940 J 10. ©9060 
77790807 259 85 888 171 211001 10. 20035 9. 90966 0. 09034 
259 [9889 171 [11011 10. 20019 9. 90992 10. —— 


9.79996 2 9.38978 ˙5 ; IO. 110 . 
9. 80011 · 299. {© Jia , 2 9.91018 | 10. 08982 
l { 


+” $EELz 


= 
— 


. ce an * 
2 98 


0 


2 „ „ ww „ = wn 7-7 
13-1 IEFEF OS wu Gjn bw t 0 R 


9. 800272 | 252 | 9.889599 [71 
L $00g2'7 | *55 | 5. 88947=7-4 27" | 10. 11053 | 10. 13377 8.37882 | 12.853. 4 
9.800582 23 0-39 171 8 10. 19957-] 9-9rogs | IC o8gng þ 
9. 80073 *7 278 3.88327 | 772 10. 11093 1 1 7 Soblrar 4 10.0887 k 
9.80089 · 2 [5 9.88916 ˙8 225 — 10. 19926 9.91147 1008853 i} 
9. 801047 15 9.88906 «4 | 75 een 3 | 10-19911 9.9172 | 10. 08828 | 
g9-80120*1 23 888086 172 11094 | 10. 1989; [. 91198 | 10. o8802 4 
mood. SIR Lo 10. 11704 | 10. 19889 J * * 
9.801356 |- 9.88885 8 12 | g 9999 j_9-91224 | 10-08776 5 3 
9. 80151 1[ 257 | 0 38875 @s | 172 == 10. 19864 | 9.91250 | 10.0987; | 44 bl 
5.801865 |. *57 3.38865. | 272 | 1044425 | 10: 19949 | 9-90276 | 20-8724 143 ! 
9.80181 9 | 757 9. 38854 ˙8 _— — 10. 19834 | 9+91301 | 10. o8699 | 42 8 
9. 80197 *3 257 9.888444 1 3 10. 19818 9.91327 | 10. 08673 47 1 
r | | 10:86 | 1 
22 | 9. 80228 +2 2 9.8882 5 173 OY 10. 19787 9.91379 | 10.08621 J 39 4 
23 | 9. 802436 5, 9. 888134 173 — IC, 19772 [9.91404 | 10.08596 | 38 oF 
24] 9.802589 | 25% | 9.888030 | 573 | 10: 11199 | 10. 19756 | 9-91430 | 10.08570 3 
25 9.80274 *3 25 a * 173 1119710. 1974119. 91456 10. 0854 5 T 
— 136 | $8792 6-4 10. 11207 J 10. 1 6 2 3 
26 wh 80289 7 | mn hi, 173 1 wy n 972 9.91482 10. 8518 2 | | 
27 | 9.80305 o 5 : - 173 +1215 | 10. 19710 | 9.91507 | 19. 0849 4 
28 | g. — 4 256 - 212 173 10. 11228 | 10. 19695 | 9.91533 | 10. 08467 7 a 9 
29 9.0335 ˙7 256 9. 887 = 173 | 19-11239 | 10» 19680 | 9.91559 | 10.084qt | 33 
30 | 9.80351-1 255 9.88 5 © | 173 10. 11249 | 10. 19664 | 9.91585 | 10. 08416 | 31 | 
DR of 7 hdadhabnbnt 4, 10. 19649 [9.971510 | 10. c8390 | 30 


31 9. 80366* . 2 — : 
4 9.88930 +2 194 | 19+ 11270 | 10. 19634 | 9.91636 | 10.c8364 | 29 1 
Ln 

# 1 


32 9. 803817 255 g f 
33 | 9.80397 0 255 4 — 174 | 1% 1280 | 10.19618 | 9.91662 to. o8338 | 28 
34 | 9.80412 +3 | 75) 729*3 | 1754 | 1% 11291 | 10. 19607 | 9.91688 | 10.08312 | 27 | 
{he none f WY 9.83698 ·9 194 | 19+11301 10.19538 | 9.91713 | 10.c8287 4 | 
I 28888174 1 . 122 | 9.91739 | 19.c8261 f 25 1 
37 ” 80448 254 9.38678 *0 194 | 19+ 17322 10.19557 | 9.9176 pen 4 
9.804581 9.88667 +6 2 8 9.91765 10. 08235 | 24 1 
38 | 9. 804534 | 254 386 2.674 47332 | 10. 19542 [9.97791 | 1.08209 | 23 1 
39 | 9. 80488 -6[ 254 Son 057 I | 1754 | 12+11343 | 10. 19527 [9.91816 | 10.c8184 | 22 * 1 
494 2. Soros 4 $646.'6 | 154 | **- 72353 | 10-t9511 | 9.91842 | 10. 08158 | 21 af 
5 = 9 254 ESTAS 175 . 11364 | 10. 19496 {| 9. 91868 — — " 
. 29 9. 6257 ö 10. 11 A. þ V a 
42 | 9.80534 + 254 g 175 37410. 19491 | 9. 91893 J 1c, 08107 19 
43 4 rt 253 ada 175 10. 11385 10. 19466 [9.91919 10. 08081 | - 
44 | 9. 805647 253 8 717511395 1.19450 | 9. 97945 | 10.08955 | 17 Fe 
2 9. 88594 *2 10. 11406 | 10.1 | R 
45 ] 9- 80579 9 33 88 175 9435 [9.91971 | 10. 08029 | 16 | 
75 7 — 253 2 88832 175 1—.11415 10. 194209. 91996 to. 08604 re 
9.80895 12538577 2 | 17; | 19+ 11427 | 10. 19405 [ g-g20z2 | 10:07978 | 14 bt 
47 | 9. 806 10 *3 9. 88562 *7 175 | 10.11437 | 5 | 9-92008 $40-07970] 14 
43 | 9.806254 | 53] 9.885-2-2 | 175 «11437 | 10-19399 | 9.92048 | 10,07952 | 13 A 
49 | 9.80640 6 253 2 8 52 2 175 10. 11445 | 10. 19378] 9.92073 10. 07927 12 0 
50 9. 80688 5 252 9. —— 6 175 10. 11458 10. 193 59 9. 92099 10. 07902 | 11 # 
575.5670 55 e 176 [4 | 10: 19344] U. 2.28 | 10 * 
$2 | 9.80686 3 252 288510 2 176 1 10. 19329 9.021 50 | 10.0780 9 | Y 
$3 | 9. $0901 -x | 282 282 "> | 196 1490 | 10.19314 | 9.92176 10. 0824 | 8 . 3 
541 9.80516- 252 | 9:29499'> | 196 | 11501 | 10. 19299 | 9+ 92202 | 10. 07798 | 7 | 4 
55 — 3 252988488 91761, 11571 10. 19 84 9.02227 | 10.07773 | 6 10 
— 9207405 281 9.88467 7 ; 10. II53J2 | 10.1925 Doan. n + 
r 9.80761 *5 5 88 k 176 9254 | 9-92279 } 10.07721 | 4 1 $ 
58 | 9.80576+6 | 25! 8424-6 226 20% 27903 | 10-19235 | 9:92304 | 10. 05696 [ 115 "i 
7 3.87. | 250 2.882614 . e | g.gaaomt io trot. ot 
bo 281 |. 9+25439.*0 6 0. 11564 | 10. 19208 | 9. 92356 5 a 1 
9. BoZo6+7 | - 5 9. 88425 4 17 10. 11 | 9.9235 10. 07644 1. 4 
Ten —| 1 ws [5 3b | wore] of: Þ 
Tg . Co-ſecant. | — | Co-rang. | Fac 2 A q 
o Degrees. | 


T 2 


oo 5 


v ———— ·ů˙ð⁵[ %4e ins þ 
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— 2 g * = — — * = SS IE 1 LY „ 3 . - 
= 2 —— * - — 7 12 — — „ 4 by * . TIEN _—_ = | 
| I I - , * n 5 po o — — . 
2 2 1 » * 3 7 2 % == o 0 EX x \ \ | = | 
—_— = [ 5 : 
w_ py ” T5 20 — Y — 7 — 4, - d x / — 
| = | : : . 1 * — . 
= . r N " * 
* as — a 
— Kees at woe . — > RESI * FI 4 " 4 
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— — 
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Ne 


erer . . * d * 
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40 Degrees. 
MI Sine, D. 100 Co-ſine. Secant. Co- ſecant.] Tangent, | Co-tang- 1 
0980806. | 9. 88425 *4 10-11575 | 10.19193 | 9.92381 | 1007619, 
I | 9. 80821.8 — 9.88414 *8 10.11585 | 10.19178 | 9.92407 10. 07593 
2 | 9. 80836.8}]-* 5 9.88404 *2 { 10.11596 | 10. 19163 | 9.92433 | 10- 07567! 
3 | 9. 80851.9 251 9.88393 *6 10. 11606 10. 19148 | 9.92458 1.07542 
4 | 9.80866. 9 _ 9. 88382 *9 10.11617 | 10. 19133 | 9.92484 10. 07516. 
* & | 9. 8c881.9 15 9.88372 *3 10. 11628 | 10. 19118 | 9.92510 10. 07490 
5, 9.80896. 9 „9.883617 10. 11638 | Ic. 19103 | 9.92525 | 10-07465 | 
79. 80911. 9 5 9.88351 0 10. 11649 | 10. 19088 9.92561 | 10. 07439 
8. 9.80926. 9 5 9.883404 10. 11660 | 10. 19073 | 9.92587 10. 07413 
*g'| 9.80941.9 | 77” | 9.88329 +7 10. 11670 | 10. 19058 | 9.92612 | 10.07388 | 
9. 80956. 9 249 | 9.883191 10. 11681 | 10.19043 | 9.92628 | 10. 07362 
— 249—— — py 
9. 80971.8 8 9.88308 ·4 10. 11692 f 10. 19028 | 9.92663 | 10-07337 
9. 80986. 8 ** 19.882977 10. 11702 | 10. 19013 | 9.92689 10.07 311 
9. 81001. 7 49 9. 88287 '1 10. 11713 10. 18998 | 9.92715 10. 07285 
9.81016. * | 9.88276 44 10. 11724 | 10. 18983 | 9.92740 | 10. 07260 
9. $1031, 6 248 9. 88265 +7 10. 11734 | 10.18968 | 9.92766 | 1007234 | 45, 
9.81046.5 | ©. | 9.882550 10. 11745 | 10.18953 | 9.92792 10. 07208 
9.$1061.4 _ 9. 88244 3 10.11756 | 10. 18939 | 9.92817 | 10. 07183 
9.81076. 3 * 9.88233 ˙6 10. 11766 | 10. 18924 | 9.92843 | 10-07157. 
9. Stogr. 2 * 9.882229 10.11777 | 10. 18909 | 9.92868 10.071324 
9. $11c6.1 248 9.832121 10. 11788 | 10. 18894 | 9. 92894 [. 07106 
9. 1121.0 248 | 9% 88201 '4 10. 11799 | 10. 18879 | 9.92920 | 19.07080 | 
9. $1135.8 — . | 9.88190 57 10. 11809 | 10.18864 | 9.92945 ]10. 07055 
19.817180. 7 — 9.88179 ˙9 10. 11820 | 10. 18849 | 9.92971 10. 07029 
19.871765. 5 Nap cd 9.881692 10. 11831 | 10. 18834 | 9.92996 | 10.07004 
9, 81180.4 = 9. 881584 10. 11842 10. 18820 9- 03022 10. o6978 
9.81195˙2 247 [9 83147 *7 10. 11852 | 10.18805 | 9.93048 | 1c, 06952. 
9-$1210.0 | - | 9881369 179.10. 171863 | 10. 18790 | 9.93073 | 10. 06927 
9-81224.8 a 9.881261 10. 11874 | 10. 18775 | 9.93099 | 10. 06901 
9.81239. 6 2 9-88115*3 10. 11885] 10. 18760 | 9.93124 10.06876 
9.81264. 4 — q. 88 td 4 *6 10. 118905 | 10. 18746 | 9.93150 10. 068 50 
9. 81269. 2 8 9. 88093 8 10. 11906 | 10. 18731 | 9.93175 10. 6825 
9.81284. o 246 | 9.7 88083 0 10. 11910 10. 18716 | 9.93201 | 10. 06799 
9, $1298. 8 246 | 9 880722180 10. 11928 | 10. 18701 | 9.93227 | 10. 06773 
9.81313.5 246 9. 88061 '3 | 10.11939 | 10. 18686 | 9.93252 | 10, 06748 
* 81328. 3 246 . 880 505 10. 1194910. 18672 9. 93278 10. 06722 
9.81343. © 245 9.83039* 7 10. 11960 | 10.18657 | 9.93303 10. 06697 
9. 81357. 8 245 9- 880289 10.11971 | 10. 18642 | 9.93329 | 10. 06671 
9.81372. 5 ** 9. 88018 *© 10. 11982 | 10. 18628 | 9.93354 | 1906646 
9. $1387.2 — 9.88007 *2 10. 11993 | 10, 18613 | 9.93380 10. 0602 
9.81401. 9 3 9.87996 ·3 10. 12004 10. 18598 | 9.93406 | 10. o6594 | 
44,27 245 51 == 7M —— - - 
Ie. 1. | 9- 7985 5 10.12015 | 10.18583 | 9.93431 | 10.06569 
9.81431.3| 245 | 9: 87974 *6 10. 12025 | 10, 18 569 | 9.93457 | 10-0654 
9. $1446. © 244 9. 87963 *7 10.12036 | 10.-18554 | 9.93482 — 
9.81460. 7 244 9.879529 10. 12047 10. 18539 | 9.93508 10. 06492 | 
9. 81475.3 244 9.37942 *0 | 10. 12058 | 10.18525 | 9.93533 | 10. 06467 
| 9+ $1490. © | 244 | 9:37931 01 10. 12069 | 10. 18510 | 9.93559 | 1006441 
9-$1504. 6 244 | 9379202 10.12080 | 10. 18495 | 9.93534 | 10. 06416 
9. 81519. 3 | 244 9. 89909 *3 10.12091 | 10. 18481 | 9-93610 | 10.06390 
9-81533-9 244 9.87898 · 4 10. 12102 10. 18466 9. 93636 10. 06364 
> 9-Breg8. 5 — 9.878875 1.12113 [1.1841 | 9.93661 [1.6339 
9.51563. 2 243 9. 878766 10. 12123 10. 718437 | 9.93687 10. 06313 
9.81577. 8 243 9. 87865 6 10. 12134] 10. 18422 | 9.93712 10. 06288 
9.87592. 4 243 9.878547 10. 1214510. 18408 | 9.93738 10. 06262 
9.81606.9 243 9. 87843*8 10. 12156 | 10.18393 | 9: 9376310. 06237 
9.81621, 5 9.87832 8 10. 12169 | 10. 18378 | 9. 93789 | 10.06211 
„ 243 — —äümüͤ—Qu0— 35 — — — — — — 
9+816306.1 143 9.87821 *9 10. 12178 | 10. 18364 | 9.93814 | 10.06186 
9. $1656. 7 242 | 9: 87B10'9 10. 12189 | 10.18349 | 9. 93840 | 19. 06160 
9-*1065.2 242 | % 87799 *9 10. 12200 | 10,18335 | 9.9386; | 10. 06135 
9. $1679. 8 -- 242 | 9 87789-e 10.12211 10. 18320 | 9.93891 | 10.06109 
987694. 3 9.87778 · |} 10.12222 10, 18206 | 9.93916 [10.6084 
. — 
„ 49 Degrees. | 
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Tanzs A. 1 c- * 
— garithmic Sines, Tangents, and Secants. 
1 3 . 
NM Sine. 1a Co- ine. 1 — 
n 21 2428277875 == .Tangent.] Co-tang. 
2 | 9.817239 | 242 ,9: 877670 183 10. 1223 | «12300 9.93916 | 20. 06084 
33.877370 24 þ9:87756'0 | 193] 10:12444 | 10, 18277. 93988 f 10. 06og8 | 
43877524] 4.87725. | 23 | 10.3255 | 10. 28262 | 29399 | 40-06033 | 
5 | 9.81766-g ] 247 . 183 10. 12288 0.28248 „ 10. 06007 | 
| [| COS * 7 . { . = 10. © 9821 
6 9.7781 7 1. | 184 [.12:12277 | 10. 18233 | 9 5982 
9.877120 1.19; 94044 Le. zess 
0 a I 10. 
3 5.82328. . 9+ 87701 *0 = 2 nc an, 9.94069 19-05931: | 
9.] 9-81824*7 | 747 3.47635 184 10. 12370 | 10. 18190: Ms 4 — | 
: 8 1 - = * & I . . . . q 10. 
5 5 2 24r [.9:87667:8 — — 1.16757 9-94146 10705850 
| 9» 9290300. . $7656 8 | Zee Þ 10,0582 9 * 
I2 | 9.5 . 240'| 9: 2795 10. 123 | — 24.82 
13 4 118855 240 3.87644. — 10. ai — 22 10, 5803 i 
I4 9.818969 240 8 7 18 10.1236; 10. 181 8 72 222 10.057781 
. 240 | 9+ 57623*6 4 . IS. 1 9.94248 {| 10, A 
, e 
FF [Tort een LED | 1005705 | 
ARE Rd HH FO BR REIGN mg 
I ; , 239 2 10. 1 k 994350 to. o 42 
AREA BREA e bE=F 
22 | 9. | 239 | 2:57545'9 To: 125 - 24429 1 10: 05574 | 40% 
* 3 239 | 9:87534'8 | 125 1.12387 1. 13902 8.84 | 10.05548 | 39; 
24 | 9.820408 | 230 91875237 [185 | 16, Gat 15479477 | 1.05523 38 
. eso 232 3 188 1.12485 — 3 10. 5497 | 37 
— 238 |]. oct 10. 1 185 10. 05472 J 36: 
— eg? Ii 238 | 9:37490'3 i 26 [24558 10. 05446 | 3 
28 4 on H 238 9- $7479" 1 — "ih oy — 9.945794 10. 0542r | 34" 
29 -# 54h 4 238 9.87468 '0 86 10. 12532 — 9. 946 i10.05yg6 33 
30 | 9.82126+7 238. 3 186 10. 12 543 5 17883 3. 110. 05370 | 32 
— 233 — - 10. 12 . *94255 ] 10:03345 | 31% 
31 | 9.82140+7 er 186 554 | 10.17874 | 9 54687 to 
2 | 9. | $ | 9: 274344 10. ene 
33 | 921850 | 238 2.8745. _ ap; 10.1733 | 9-94706 | 10.05294 | 2g 
34 9.82187 237 9.874121 — 10. 12588 — 1-9: 94732 | 10.05268 28 
35 | 9-821 SY ' 237 | 9:37400'g > 4 10. 12 599 3 9.94757 | 10 05243 | 27 
35 —— 237 [ $7389 *6 wy <4 0 2abed | 26. — 4+ > 7 Io. 05217 | 26: 
37 3.82236. | 237 5.777 8, ie. 485 [757 nee Lee 
38 | 9.822404 | 237 De $7307 187 | 1012633 —— 909 10. 05166 | 24: 
$9 | 9.822546 | 237 9:9735%'0 187 1. 12644 | 10. 1776 | 9.9488, 10,8 | 23 
40 | 9.822688 | 237 9.873448 18 10. 12655 | 10.197 9: 94 11.051716 
- 236 (1.9: $73335s [7 | ton 17745 | 9+94910 | 10:05090 
— 7.85283. — 9.73223 187 — 2870 10-17731 | 9.94935 10.0 %%, 
43 . 236 2 8 1024669 — ond = 19. 05039 | 
f 4 236 | 9:37299'8 12700 * 1155 | 9+ 94989 | 10.05014 
$[pns's | 236 | d3rk0s | ns [10m | 10:50 | 5:50 | top 
—ſ——227 | 36 L. 2222-788 | 10.1293 | 10. 11647 | 295937 | 29-0996 
49 | 9:82353 49 Feier | 296 ==3_| 12: 17660 | 9.95062 | 10. 
49 T 235 | 9:37254*7 188 10.40 — 9.95088 | 10. 04912 
49 9.82396•3 235 9. $7243 '4 + 10.12757 a ys 10. 4887 
80 | 9. TY 2x | 9:97232'L | 500 | ron "Y 9.95139 | 10.04861: 
e 225 2. 220.8 — — — — — 9.935764 to. 04836 
5 "ll 235 | 9:57209*5 * + ol x 222. 1.2:94199 | 39: 04810 
53 3.14427. 275 9.871981 189 ogy An I 9+95215 | 10.04785 | 9? 
54 0-82466-9 235 | 9: 377868 9 10. 12813 — 9.98240 fro. 4 ο | 8: 
55 | 9-82480-g | 234 9871255 A 10. 1282 5 e 9.95266 10. 04734] 7. 
56 234 L-3y164*1 1 12836 | 2D. 4533 | 995391 | 10.04709 | 6. 
* 894.5 29778285 189 — 17519 | 9:95317 | 10.04683 | 54 
eite aa (9-871414 F199 1.1259 f. 17295 J. l | Torogeh | 4 
59 | 9-82537- 234. | 2715900 fo Os © 10.55 9-953 10.04632 : 
| 6 3 28371 | = 9.85718 7 189 m—_—_— | 10417477 | 9: 95393 | 10. 04609 2 
Fe - —— nee - 189 10. 128 1.217463 | 9-9541 to. 04582 | 1 
ene. . — (32093 | 10: 17449 | 9.95444 | 10. 0g5e6 0 
— A Co-tang, | Tangent. | M 


L150 
TABLE XIX. Logarithmic Sines, Tangents, and Secants, 
Ld . - 42 Degrees. 
V dine. irc] Co- ine. | D. } Secant. | Co-ſecant. Tangent. Co-tang, 
o | 9.82551 01 | 9. 87107*' 3 10. 12893 | 10. 17449 | 995444 | 10.04556 
1 | 9.825651 | 73+ [| g. .87096 0 | 79? | 10. 12904 | 10. 17435 | 9- 95469 | 10. 04531 
2 9.82579 [233 9.87084 -6 [ 10. 12915 10. 17421 | 9.95495 | 10. 04505 
3] 9% 82593'1 233 9.87073*2 3 10. 12927 | 10. 17407 [9.95520 | 10. o4480 
4 | 9-82607-1 | 333 0 $7063 8 190 | 10. 12938 | 10-17393 9.95545 | 10. 04455 
59826211 = 9. 87050*4 = 10. 12950 | 10. 17379 | 9-95571 | 10.04429 
6 9.82635 ˙1 5 9. 87039*0 10.12961 | 10.17365 9.95596 | 10 04404 
7 |} 9.826491 | 233 9.87027 ·6 | 19? 10. 12972 [0.17351 | 9.95622 | 10. 04378 
8 } 9.826631 | *33 | 9.850161 | 29? | 16. 12984 | 10. 17337 | 9+ 95647 | 10.04353 
g | 9. 82677*0 25S 9.87004*7 _—_ 10. 12995 10. 17323 | 9-95672 | 10.04328 
$44 Boa 82691 © — 12. 86993 ˙3 4 | 10. 13007 | 10-17309 | 9.95698 | 10. 04322 
IT | 9. 82704*g 9.86981 *'8 10. 13918 | 10. 17295 | 9.95723 | 10.04277 
12 9.82718 ·9 [232 | 9.869704 | 59" | 10.13030 10. 17281 | 9.95748 10.042 52 
13 9.827328 4 9.86958 *9 191 10. 13041 | 10. 17267 | 9.95774 | 10. 04226 
14 | 9.82746 %% | 737 | ©, 86947 <4 | 7?” 10.13053 | 10. 17253 9.95799 | 10.04201 
I5' f 9-82760*6 — 9.86936 0 — 10 · 13064 | 10. 17239 9.95825 10. 04175; 
16. 9.827745 p 9. 86924* 5 ; 10. 13076 | 10.17225 | 9.95850 | 10.04150 
17 | 9. 827884 | 232 9. 869130 | "ys 10.13087 | 10. 17212 | 9.95875 | r0.04125 
18 | 9.82802 53, | 231 9.86901*s5 122.4 10. 13098 10. 17198 9. 95901 10. 04099 
19 9. 82816 121235 9.86890*0 [92 10. 13110 to. 17184 9.95926 10. 04074 
204 9. 828 30-1 _ 9.86878 5 — 10. 13121 J 10. 17170 | 9.95952 | 10.04048 | 
21 9. 828439 3 9. 86867*0 9 10.13133 | 10-17156 | 9.95977 oy 
22 | 9.828578 [ 237 9. — 5 Lo 10.13145 | 10.17142 | 9.96002 | Io. 0399 
23 | 9.828916 | 33” 9.863440 [92 ro. 13156 | 10. 17128 | 9. 96028 | to. 03972 
249.8288 5 5 * 9.86832 1 10. 13168 | 10. 17115 | 9.96053 10. 03947 
25] 9 82899*3 oo 9. 86820*9 * 10. 13179 | 10. 17101 33 10. 03922 
26 + 2044 Þ I : 9. 86809* 3 : 1013191 10. 17087 9.96104 10. 03896 
27 9. 82926˙9[ 732 9.867978 [92 to. 13202 10. 17073 | 9.96129 10. 03871 
28 9. 829407 [23 [9.86786 · 2 | '93 | 10.13214 | 10-17059 | 9. 96785 10. 03845 
29 3. 82954 ˙5 | 73? | 9.86774*7 | 293 10. 13225 10. 17045 | 9.96180 | 10.03820 
30 | 9.82968 ·3 — 9.86763 •1 — 10. 13237 | to. 17032 | 9. 96205 10. 03795 
31 | 9. 829821 5 „9.867515 "| 10.13248 | 10. 17018 | g. 2226 10. 03769 
32 | 9.82995 ˙9 229 | 9.867399 [53 10. 13260 10. 17004 | 9. 962 10. 03744 
33 9.8309 7 | 29 | 9.86728+3 93 10. 13272 | 10. 16990 | 9. 36281 10. 03719 
34 77 9.83023 ˙4 229 | 9.869167 | 293 } 10. 13283 | 10. 16977 | 9.96307 | 10. 03693 
35 | 9- 83037 *2 _ 9.86705*1 — 10. 13295 r. 16963 | 9.96332 10. 03668 
369. 83050 · 9 i 9.86693 *5 9 10.13306 | 10.16949 | 9. 26287 10. 03643 
37 9.836648 * 9.866819 194 to. 13318 | 10. 16935 | 9.963 to. 03617 
38 9.830784 229 9.86670 ·3 [94 10. 13330 | 10. 169229. — — 10. 03592 
39 9.83092 1 | 7*2 9. 866 58 6 [94 10. 13341 10. 16908 | 9.96433 | 10. 03567 
40 | 9.83105 '8 — 9. 86647 · o me 10. 13353 | 10. 16894 | 9.96459 | 10. 03541 
41 | 9-83119*5 3 9.86635 *3 * 10. 13365 10. 16880 | 9.96484 10. 03516 
42 | 9- 83133*2 3 9.866237 194 | 10. 13376 | 10. 16867 | 9.96510 10.03490 
43 | 9-33146'9 = 9. 865120 | 794 | 10.13388 | 10. 16853 | 9. 96535 | 10. 03465 
44 | 9- 83760 6 3 9.86600 · 4 4 10. 13400 | 10. 16839 | 9.96560 | 10. 03440 
452.8317242 — 9.86688 ·7 — 10. 13411 10. 16826 | 9.96586 | 10. 03414 
45 | 9-83187 *9 g | 9-86577-0 95 | 10,13423 | 10.16812 | 9.96611 10.3389 
47 | 9- 83201 'S 22" | 9.86565 *3 | 95 10. 13435 10. 16798 | 9. 96636 | 10. 03364 
48 | 9-83215*2 | 37 | 9.865536 | 795 | 10. 13446 | 10.1678; | 9.96662 | 10. 03338 
49 þ 9- 0 83229 -8 8. 2279.865479 | 795 | 10. 13458 | 10. 16771 | 9.96687 | 10. 03313 
| 50 | 9- 83242 *5 | — 986530 2 15 10. 13470 | 10. 16768 9.96712 | 10.0328 
3119 9.532561 2279865185 | 10. 13482 | 10. 16744 | 9.96738 | 10. 03262 
52 | 9-83269*7 7 9:86506'8 195 | x0, 13493 | 10.16730 | 9.96763 | 10. 03237 
$3 | 9.832833} 777 9*86495*0 | 195 10.13505 | 10.16717 9.96788 10. 03212 
54 | 9- 83296 *9- — 9864833 27 10. 13517 10. 16703 | 9.96814 | 10. 03186 
& | 9.83310*s5. 226 986471•64 — 10. 13628 to. 16690 | 9. 96839 10. 03161 
56 | 9-83324'r} „6986498 6 | . 13540 | 10. 16676 | 9.96864 | 10. 03136 
57 | 9:83337*7 | 4 6 | 9˙86448 5 120 10. 13552 | 10. 16662 | 9. 96890 | 10. 03110 
58 | 9.83351 *2- _ 9*86436 *3 oo 10..13564 | 10, 16649 | 9.96915 | 10. 03085 
39 | 9-83364'8 | 7 | 9:86424'5 | 197 | 10.13575 | 16. 16635 | 9.96940 | 10. 03060 
60 90.823783 *> | 9+86412+7 | 59 10. 13587 | 15. 16622 | 9.96966 | 10. 03034 
Ngo o fine, Sine. Co ſecant. | Secant, | Ce-tang. | Tangent. | 
. 47 begrees. 


- 4 ® * 
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TasLE XxIx. Logarithmic Sines, Tangents, and Secants. 


43 Degrees, | 
Sine. 9. 100% Co unc. D. | Secane Co-kcant, } Tan Nt. | Cotans. 
8 8 — 1 86 12 * 3 10 I 8 8 66 | 555 0 8 
95833783 226 [98042 7 196 13587 | 10. 16622 9. 909 o. 03034 


M 
o 
I | 9.83391 ·9 9.86401 *0 | 10. 13599 10.T6608 | g. 96991 10. 300g 
2 | 9+83405*4 ps. 9.86389-2 — 10. 13611 J 10. 16595 | 9. 97016 | to. 02984 
3 | 9-83418 9 bw, 9.86377 ·4 — 10. 13623] 10. 16581 9.97042 | ry. 02958 
4 | 9.834325 3 9. 86365 6 | 197 10. 13634 | io; 16568 | g. 97067 | ro, 02933 
5 197 | 
6 9.83459 5 2h 9-86341+9 [ac 10. 13658 10. 16541 9+ 97118 | 10; O2882 , 
7 | 9:83473% > 986330 · 1 197 | 19. 13659 IO. 165259 9.97143 ro. 028 57 
8] 9, 83486 · 5 pen, 9-86318-3 * 10. 13682 0. 16514 9.97168 | 10, O2832 
9 | 9: 83499*9 2 5 9.86306 4 — 10. 13694 | ro, 16 500 9.97193 ro. 02857 
IO | 9.83512 44 *4 9.86204 ·· 6 198 L. 13705 | ro. 15487 | 9-97219 | ro, 02781 


11 f 9.83526 9 9.86282 ww to. 13717 10 16473 9.97244 170. 92756 
12 | 9. N — 986270 · 9 — 10. 13729 | ro, 16460 | 5. 97269 | 10. 02731 
13 | 9.83553” 224 | 9:36259+0 198 10. 713741 | 10. 16446 | 9. 97295 fro. 02705 


14 9.835672 224 | 9:36247 +1 198 10. 13753 10. 16433 9.97320 | ro, 02 0 
2.83780 · 224 |_9:36235 +; 198 j.2:1376s | 10: 76479 2:97345 | 10.026c5 


16 | 9. 83594 1 224 9.86223 4 198 10. 13777 18. 16406 9.97371 IC, 02629 
179. 83607 · as 9.86211 4 198 | 10 13789 10. 16392 9+ 97396 | 10, 02 604 
Iy | 9: 8363453 18215 867877 108 10. 13812 | 10. 16366 | 9. 97447 | 10. ©2553] 
20 | 9.83647 + os. 9.8617; +3 199 [_7%+ 13824 12: 16352 | 9.97472 10. 02528 


21 | 9. 836671 9. 86163 +8 199 1.13836 [T5 16339 9. 97497 | 10. O2 503 | 
22 | 9. 83674 s 222 | 9:86r5x 9 199 0. 713848 10. 16326 9.97523 | to, 02477 | 
23 | 9-83687-8 [223 9.86140 · 10. 13860. ro, 16312 | 9. 97548 ] 10. O2452 

249.8370 · 2 222 [9.86128 · 0 — 10. 13872 | ro, 16299 9.97573 | 10. 2427 
25 9.82714 ˙6 222 | - 86116 ˙1 . 13884 | ro, 16285 | 9. 97598 | 10. 02402 


* 225 . 197 
9. $2446 · 225 9.862528 10. 13646 10. 16554 9- 97092 | ro, 02908 


_ 


— 2 4 1 


IS. 


199 — i * 
2 9.53727˙9 222 [9.861041 = 10. 13896 10. 16272 9.97624 10. 02376 | 
27 | 9 £3741 +2 


9. 86092 +2 TO. 13908 | 10. 162 39 [9+ 97649 | ro. 02 351 
28 9, $3754 *6 = 9. 86080 · 2 = 99 10. 13920 | xo. 16245 | 9. 97674 | ro. oꝛ 326 
29 9.83767 · | 9. 86068 · 2 | 199 10. 13932 | 10. 16232 9.97700 | 10. ©2300 , 
30 |] 9.837$r+2 


9. 86056 +2 a T0. 13944 | 10. 162 19 | 9:97725 | ro. 02275 


31 | 9.83794- 5 9» 86044 +2 10. 13956 | 10. 10205 9.97750 10, 02250 
32 9.83807 · 8 | 222 9. 86032 · 2 pac 10. 13968 Io. 16 192 | 9497796 | ro, 02224 
33 | 9:83827+7 9.86029 · 2 200 | 10. 13980 10. 16179 | 9, 97801 | 10. 2 199 
34 | 9. 83834˙4 21 986008 · 2 200 [1.13992 | ro. 16166 9.97826 | ro. 02174 
2.9.8284 7 — 9. 85996 +2 200 [. Lo. 14004 | 15, 16162 9. 97851 | ro, 02149 


> 
— 


36 3.53807 0 19. $5984 *2 | 10.14016 | xo, I6139 9: 97877 | 10, ©2127 
37 | 9 $3874-2 mY 9.85972 ·1 — 10. 14028 | xo, 16126 9.97902 | ro, ©2098 
38] g, $3887+5 9: 85960 +3 201 | 7% 14040 | 10. 161139. 97927 | 10. 02073 
39 | 9. 83900 · 221985948 0 201 | 10. 14052 10. 16099 5.97555 ] 70. 02047 


42 [9.829140 220 | % 85936 · 201 [. 10- 14064 | 1g, 16086 9: 9797S | ro. 02022 


* 


#1 | 9.83927 1 9+ 85923 9 10. 14076 | to. 16073 | g. 98003 | ro, 01997 
42 | 9. $3940 4 — 9. 85911 9 = 10.14088 | 10. 16060 9. 98029 | ro, 01971 
#3 | 9:83953 +6 220 | 9: 85899 +8 201 | 19+ 14100 | 16, 16046 9- 93054 | 10. 01946 


44 | 9+ 83966 ·8 220 | 9:85887+» 201 10. 14112 10. 16033 | 9. 98079 | 10, 01921 

.. 87980 · 220 [. 9.85875 · 6 202 | 19: 14124 | ro, 16020 9.98104 | ro. 01896 

46 | 9.83993 2 9.858630 10. 14136 | 10. 16007 9:98130 | ro. 01850 
220 5 | 202 4 


#7]. 9. 84006-4 9.85851 4 '0» 14149 | 10.159 4 | 9:9Srgs | ro. 01845 
48 | 9. 84019+6 | — 9. 85839 3 3 10. 14161 | xo, 75989 9. 9786 IO. 01820 
49 | 9.84032 +3 I | 9. $5827 +2 202 | 10. 14173 | 15. 15967 | 9.98206 | to. 01794 


|: 84045 9 219 2.858751 202 [. 1. 14185 J 10. 15954 | 9-9823r | ro. 01769 
519. $4059 *1 . 9. 85802 ·9 10. 14197 f 10. 15941 [9.98266 | Tc, 01744 
52 9.84072 · 2 — 9.85790 · 8 aps IO. 14209 T0. T5928 | 9.98281 Io. 01719 
33 | 9- 8408 4 oh 9 9.85778 6 — 10. 14221 | 10. 15915 9.98307 | ro. 01693 
54 | 9. 84098 ? 5 2 9. $5766 *g — 10. 142 34 [| 10: 15902 9% 93332 | ro. 01668 
| 9: 84rer- 218 | 95754 +3 — 10, 14246 | 70. 15888 | g, 98357 | 10, 01643 


56 9.84124 7 9. 85742 2 10. 14258 10. 15875 9.98383 10.1617 | 
37 | 9- 84137 5 — 985730 · 2 110. 14270 | to. 15862 9. 98408 | x9. 01592 
58 9.84150 · 9 218 985717 ·8 — 10. 14282 ro. 15849 9.98433 to. or 567 
399. 84164 · $ | 98570546. 10. 14294 10, 15836 | 9. 984558 10. ©1542 
60 3.84177 *X 21 j 203 


— 28923415 10. 14309 10:15823 | 9.98484 79. 01516 | 

M | Coline, | Sine, % Co-ſecant, Secant, Co-tang. Tangent, 

— 1 — - _ _ * — — < 
46 Degrres. | x ; 
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TaxIE XIX. Logarithmac: Sinenz Tangents, and Secants. 


* 


* 


* 


| 44 Degrees, — C3 
5 8 a — Oy | *O-1ccant. 1 t. Co- tan 5 
Sie. 5. 100 Co-unc. — — > —.— — 15 
1 Fceoz 44 10. 14307 . 158239. 98484 | 10.0151 
20 9.84177 7 218 985993 2 203 10. 14319 10. 15810 9. 98 509 10. 01491 
11 9.847902 218 95568172 203 . vo. 14331 | 10. 15797 [9.98534 | 10. 01466 
2984203 · 3 218 9. 25669 3 204 | 10. 14343 | 10. 15784'| 9.98560 | 10. 01440 
. 3 9.842163 217 9 8565 ad 204 IC. 14358 | 1c. I5771 | 9. 9858 5 IO, 01415 
4 | 9842294 217 | 9 $5044" *04 | 10. 14868 [ 10: 15758 | 9.98610 | 10. 01390 1 
60. 84255 5 217 | 9 — 2 208. 10. 14392 | 10. 15731 | 9.98661 | 10. 01339 
2184268 5 2172 85607 61%]. 14404 | 10.15718 | 9.98686 | 10. 01314 
'L 9. 84281 *5 217 588595 204 10. 14417 10. 15705 ['9.98711 | 10. 01289 
919842946 | 217 2.85857 1 20410. 14429 | 10.15692 | 9.98737 | 10. 01263 
1 9.84325 217 9 205 o. 14441 10. 15679 9. 98762 | 10. 01238 
11 9. 84320˙6 | 1619 85558 8 205 * +4 10. 15666 [.9. 98787 | 10-01213 
12 | 9. 84333 6 — 9855465 205 — 14468 10. — | 9.98812 10. 01188 
73 9.84348-6 — | 9+85534"2 205 10. 14478 | 16. 15640 |. 9. 98838 | 10.0116: | 
14 | 9.84359's | 376 —— n 1. 18627 | 9. 08863 | 10. 01137 
15 9.843725 "OY abt) ce MA 3H aka rl | "9. 9888810. 01172 
— ——y 9.864973 10. 14503 10. 15616 | 9.9 108 
16-| 9-430 "5 216 | 9,599 3 | 205 10. 14515 | 10. 15602 9.98913 10. 01087 
17 | 9-84395"4 16 | 9: 554550 205 27 | 10. 15589 9.98939 | 10. 01061 | 
| g 854727 112 35 10. 01036 
79. 9. 84424˙3 215 | % 828. 2060. 14552 | 10. 18563 9.98989 | 10. 01011 
20. 9.844372 | 1 1 10. 985 
ETA e e ee 
22. 9.8446371 | 215 | 9« $5423 *3) 206] 10, _ 10. 15524 9. 9906 f6 | 10. 00935 | 
'2a- 19, 844765 © | arg 9+ 85410*9 206 — 14501 | 10. 15517 | 9.99090 10. 0% 
24. 9.84458 9 275 0 9+ _— 206 10. 14614 | 10. 15498 | 9.99116 | 10. 00884 |; 
2s | 94845018 | 215 9. 85386"2 | 206 10. 14626 | 10. 15485 | 9, 99141 | 19. 00859 | 
HEAR HRAFRAFBAIFNE] 
f a ' 452 | 20 | . . 191 
e e e e ro rhe e | $909 | e 
29 — 31 214 9•85336 207 16 14578 10. 15434 | 9: 99242 | 19: 00758 
30 | 9+ 3g<662 | 214 9+ 853242 | 207 3 75 154217 9.99267] 10. 00733 
21 2.84842. 474 44 fade, þ 15 om tpn E 7408 | 9. — | I cane? 
329845919 | 214 852869 [07 10. 14913 | 10. 1505 | 9.9931 
84604 ˙ 7 E , 4! ; 10. 00657 
— i 84527 51 2+ | 9485274*5 207 | 72 . — — — — 10. 00632 | 
9c | g. $4620 4 | "is 94 85262 *0 207 — — 3 ˖ c— 
35] wr 1 —_ $5249 6 10. 14750 | 10. 15357 | 9+ 99394 << cot: 
36 | 9- 54643'2 213 21 7 205 10. 14763 | IC» 15344 | 94 99449 9 6 
37 — | 2173 88 208 10. 14775 10. 15331 9. 99444 — 
28 84663 •8 94 208 1 ; i 10. | 
59 e | 212 | 908521» | 22g | 40.1478 | 10.1551 | 5. gags | 20-0953 
EPRMNET 2x3 [2592997 | 208.1 Fr3 | 10-15293 | 9: 99520 | 19. 00q80 
Fa- . eg J. 14825 | 10: 13280 | 9.99545 | 19-00455 | 
42 9. 847199 | 213 « J4 28778. 208 N . 14838 10. 15267 9. 99570 10. 00430 
43 9.84732 7 213 9.851 0 | 208 10. 14850 10. 15255 [9.99596 | 19+ 00404 
449847454 212 22582 209 +30. 14863 10, 15242 [9.99621 | 19- 00379 
45 2 84788 ˙2 2x2 | 242593 = 209 DSD 9.9954 to. 0035 
46 9.84770˙9 2x2 1:94 £5124" 209 454 14888 10. 15216 | 9. 99672 | 10+ 0032 
£47 [19847536] 212 9.851721 209 10. 14gco | 10. 15204 J 9, 99697 10. 00303 | 
48 1.9: 84995'4 [ 212 225 . 70 | 10. 14913 | 10. 15191 9.99724 10.6278 
49 | 9895097 | 644+ 51 209 C20. 14926 | 10. 15178 | 9. 99747 [1909253 
50 2. 8482 1 8 41. 209 8 9. 99777 10. 00227 
1— „86061 9 10. 14938 51059997 IO. 00202 
51 9.34834 5 212 19 Q 209 10. 14951 | 10. 18153 5 99798 
52 50 . 5 DE. 3 212 |, 10; 14963 | 10. 15140 | 9.99823 | 1. 00177 
83 '9% 848599 ex 9. 8503 | 210 10; 14976 * 10. 15125 | 9; 99848 | 10. 00152 
54 |: 9+ 348926 [ 211 9. 85024: 6. 10 1c. 14988 | 10.15115 | 9. 99894 | 10. 00126 
55 2. 8488502 || rad wibaed WES — 10. 0101 
— — 211 8 901 10. 15001 10.151102 9. 99899 6 
56 1:9: 385979} 11-4 9 * #10 1.10%; 15914 | 20; 15089 | 9. 99924 | 10. 0007 
37 3.84870⸗6 1 2 7 210 15 15026 | 10. 15077 | 9. 99949 10. 90051 
89.849232 1, | 954973 q 216 10. 15039 10. 15064 | 9. 99975 | 10. 00025 
59 984379 [ 211 984% 1 210 10. 15051 J 10. 15061 to. ooo00 10. 00000 
52 9.549455 | 2 _— Secant, { Co-tang.. Tangent. 
1 obe SET Sine, Co-ftecant. eca 2 


48 Degrees, 
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THE LATITUDES or PLACES, 
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THEIR LONGITU DES From THz MERIDIAN or THE 
ROYAL OBSERVATORY AT GREENWICH : 


ALSO 


THE TIME oo HIGH WATER 
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AT THOSE PLACES WHERE IT IS KNOWN. 
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TABLE XX. The Latitudes and Longitudes of Places. 


MES 


—_—. 


A. 


Sea or 1 Longitude, 1 
Names of Places. | Cont. Saen. | Latitude. | ee Dang E In Time, IA. Wat. 
4:0 1 * 
Abbeville Eur France 50 7 IN 1 49 45 EJ 0 7 19 E 
Abo Eur. Finlend bo 27 10N | 22 13 30 EI 1 28 54 E 
Achem Afia Sumatra 6 22 ON | 95 34 OEI 6 22 16E 
Adventure (Bay) Aſia N. H. land 43 23 08 147 30 0 kJ 9 50 oE 
Adventure (Iſle) Aſia Pacif. Ocean | 17 5 15S | 144 17 45W}] 9 37 1W 
' Agde | Eur, France 43 18 57N g 28 11E |] O 13 53E 
agen Eur. France 44 12 7N o 35 49 El o 323E 
St. Agnes (Lights) | Eur, Scillies 49 56 oN 6 46 © o 27 4W 
Agra Aſia India 26 43 NI 76 44 OEI[ 5 6 56 E 
Air? Eur. France 43 31 38 N 8 26 34 EJ] o 21 46 E 
Ax Fur, | France 43 31 35 N 5 26 15E | o 21 45 E 
8 Alby Eur, France 43 55 44N 2 845 E o 8 35 E 
Aleppo Aſia Turkey 35 45 23N | 37 20 0 EI 2 29 20 E 
« Alexandretta Afia Syria 36 35 oN 36 20 oE| 2 25 20 E 
Alexandria Africa | Egypt 31 11 20N | 30 16 30 E 2 1 6E 
Algiers Africa | Algiers 36 49 3oN 2 12 45 EI o 8 5 E 
Ambcoiſe Eur. France 47 24 54N o 59 WI o 3 56 
| Ambrym (Ifle) Aſia Pacif. Ocean | 16 9 30S | 168 12 30E | 11 12 50 E 
Amieus Eur. | France 49 53 28N ][ 217 56 EI o 9 12E 
Amſterdam Eur, | Holland 52 22 45N 4 45 3oE] o19 2E]3 o 
| Amſterdam {Iſle) Afia Pacif, Ocean | 21 9 oS | 174 40 MW 11 39 4W]8 30 
Ancona Eur. Italy 43 37 54N | 13 30 30 EI o 54 2E 
Angers Eur. France 47 28 8N o 33 52W| o 2 15W 
Angouleme Eur, France | 45 39 3N o 845E] o oOo 35 E 
Angra Eur. Tercera 138 39 oN| 27 12 15W| 1 48 49 
# Annamocka Afia Pacif. Ocean 20 16 308 | 174 30 3oW | 11 38 2W 
St. Anthony's(Cape) | Amer. | Staten Land | 54 46 45 8 
Antibes Eur. | France 43 34 50 7 8 30 EI o 28 34 E 
| Antigua(St. John's) | Amer. | Carib Sea 1+ 430 N 62 9 OW 4 8 36W 
Antwerp Eur Flanders 51 13 15 N 422 45 EI O 17 31 EI 6 o 
Anvers Eur. Netherlands 51 13 15N 4 24 15K] o 17 37 E 
Apz (Iſle) Afia Pacif. Ocean | 16 46 14S | 163 27 30 E 11 13 50 E 
AraQta A ſia Turkey 36 1 ON 38 50 OE] 2 35 20 E 
| Archangel Eur. Rufſia 64 34 oN 38 55 oE] 2354oE[6 o 
Arica Amer, | Peru 18 26 38S | q91 11 OW I 4 44 44W 
| Arles Eur. | France 43 40 33N 438 oE| o 18 32 E 
Arras | Eur. | France 50 17 30 2 46 12 EI oir 5 E 
Aſcenſion (Iſle) Africa S. At]. Ocean | 56 30S | 14 22 31W|] o 57 25W 
Athens Eur. Turkey 38 is oNj] .23 52 303 n 35 0 E 
Auch Eur. {| France 43 38 46N o 34 36 E o 218 E 
St. Auguſtin Africa | Madagaſcar 23 35 298 43 8 OE 2 52 32 E 
| Aurillac Eur. | France 44 55 10N 2 27 WI O 9 48W 
Aurora (Iſle) Alia Pac'f, Ocean | 15 8 oS | 168 17 oE|[ 1113 8E 
Autun Eur. | France 46 56 46N 418 8E} o17 14 E 
Auxerre Eur. France 47 47 54N 3 34 20E |] o 14 17 E © 
| Auxonne Eur. | France 47 11 24N $233cEj o 21 34 KE C 
| Avignon Eur. France 43 57 28 N 4 48 33 E D 19 14 C. 7 
E Avranches Eur. | France 48 41 13N 1 22 38W | oOo $5 31 C 
C. 
C. 
B C 
i . Ca 
. Ca 
. Babylon (Ancient) Aſia | Meſopotamia | 33 0 ON 42 46 30 E. 2 cr 6 E Ca 
Ragdad | Afia Meſopotamia | 33 20 N 43 46 3oE| 2 55 6E 
Balaſore Aſia | India 21 20 oNj 86 o oE| $5 44 E 
Þ Bailabea (Ile) Ala IN. Caledonia | 20 7 8 | 164 22 oE | 10 57 28 E 
Banguey (Peak) Afia Malacca | 718 oN|117 17 30 EI 7 49 10 E 
Barbas (Cape) Africa | Sanhaga 22 15 3oN 16 40 oW| 1 6 qoW 
Barbuda (Iſle) Amer. Atl, Ocean 17 49 45 NI 61 60 oW] 4 7 20W 
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TaBLE XX. The Latitudes and Longitudes of Places. 


— 


Sea or . Longitude, 
Names of Places. Con, Country. Latitude. | * b n t. Wat. 
= 4 * h h 
Barcelona Eur. | Spain 41 :6. oN | *2 13 EL o 8 57 E 3 
Barnevelt's (Iſe) Amer. | Terra del Fuego 55 49 88 66 58 WI 427 fa 
St. Bartholomew Iſl:) Aſia N. Hebrides 15 42 8 167 17 30 KI II 9 10 E 
Baſil Eur, Switzerland 47 35 N 7 29 30 E o 29 58 E 
Baſſa Terre Amer, | Guadalovpe 15 59 30N |] 61 59 15W] 4 7 57W 
| Batavia Afia | Java 6 10 o8 | 106 1 7 7. 258 
Bath Eur. England 51 22 3oN 2 21 3z0W | © 9 26 
Bayeux Eur, | France 49 16 30 N o 42 FWI O 2 51W 
Bayonne Eur, | France 43 29 21Nf} 1 30 6W|] o 6 oW z 30 
Beachey Head Eur, | England 50 44 3oN onaniteo inmkEio of 
Bear (Iſle) Amer. | Huoſon's Bay | 54 34 oN] 79 56 oW | 5 19 44W [iz 
Beauvois Eur. | France 49 26 2NI[ 2 442 EI o 8 19 E 
Belle Iſle Eur. France 47 17 30 N 3 6 200 | o 12 26W | 2 30 
Bembridge Point Eur, | Iſle of Wight | 50 40 15N 1 445W] O 4 19W [| 
Bencoolen Aſia { Sumatra 349 38 [102 0 EI 6 43 oE 
Berlin Eur, | Germany 52 32 30 NI 13 26 56 EI o 53 45 E 
Bermudas (Iſle) Amer, | Atl. Ocean 33 35 oN | 63 28 oW | 4 13 52 8 
Beſanſon Eur. | France 47 13 45N 6 240E| o 24 11 E 
Beſiers Eur. | France 43 20 41N 3 12 35 EI o 12 50 E 
Blanco (Cape) Africa | Negęroland 20 55 30N} 17 10 WII 8 qoW] 9g 45 
Blanco (Cape) Amer, | Patagonia 47 20 08 | 64 42 OW 4 18 48 
Blois Eur. France 47 35 19N 1195oEl O 5 19 E 
Bojador (Cape) Africa | Negroland 26 12 3oN | 14 27 oW | O 57 48W ho © 
| Bolabola (Iſle) Aſia Pacif. Ocean | 16 32 30S | 151 52 oW [| 10 7 28W | 
Bologna Eur, Italy 44 29 36N[ 112115Ef 045 25E[ 
| Bolſchereſkoi Aſia S'beria 52 54 3oN | 156 37 30 E 10 26 30 E 
| Bombay Aſia India 18 56 40N I 72 38 oE| 4 50 32 E 
Bonaviſta (Iſle) Africa | Atl, Ocean (16 6 N 22 47 15W I 131 gW 
Boſton Amer. | New England | 42 25 N 70 37 15W | 4 42 29W 
| Botany (INand) Afia N. Caledonia | 22 26 408 | 167 16 45E It 9 7E 
Boloꝑ ne Eur. France 50 43 31 N 1 36 44 E o 6 27 E |to 30 
Bourbon (Iſle) Africa | Ind, Ocean 20 51 43S 55 30 oE | 3 42 OE 
Bourdeaux Eur, France 44 50 18N o 34 4yW | Oo 2 19W | 6 
Bourges Eur, France 47 4 58N 2 23 26K | o 9 14 E 
Breſlaw Eur, Sileſia ﬆ 3 0 17 SE S303 
Breſt | Eur. France 48 22 55 N 4 30 50 | 018 z3zW 3 45 
Bridge Town Amer. | Barbedoes 13 5 ON ZI IS 3 5845 
St, Bricux Eur, France 48 31 21N 2 43 7 o 10 53W 
Briſtol (Cape) Amer. | SandwichLand| 59 2 30S | 26 51 oW| 1 47 24 
Bruſſels Eur. Brabant 50 51 ON 4 21 45 E o 17 27 E 
Buenos Ayres Amer. | Brafil 34 35 268 58 31 15W 3 54 5W 
Bukaroſt Eur. | Walachia 44 26 45 N 26 8 oE | 1 44 32 E 
Buller (Cape) Amer. S. Georgia 53 58 30 37 40 oW | 2 30 qoW 
Burgeo (Iſles) Amer. | Newfoundland | 47 36 20N | 57 36 3oW | 3 59 24W 
Burlings | Eur. | Portugal 39 20 oN 9 36 43W | 2358 270 
Cabello (Port) Amer.] Terra Firma | 10 30 5oN | 67 32 oW | 4 30 8W | 
Cadiz Eur. Spain 36 31 7N 6 11 Fo o 24 47W | 4 30 
Caen Eur. | France 49 11 10N o 21 47W | 0.127W] 9 © 
Cahors Eur. France 44 26 4N 1 26 51 E © 547E 
Cairo Afric. | Egypt 30 244N| 31 18 16E | 2 5 49 
Calais Eur. | France 50 57 31 N 1 50 56 E O 724. E ft 3014 
Callao | Amer, | Peru "FT: 76 58 ow | 5 7 52W | 
Calcutta (F, Will.) | Afia | India 22 34 45 N 38 29 30 E 5 53 58 E | 
Calmar Eur, Sweden 56 40 30 16 21 45 E 1421 
Cambray Eur. France 50 10 32 N 3 13 41 E [0 12 55 E | 
Cambridge Eur. Eng and 52 12 36 N o 415 E © © __ | 
Cambr dge Amer. | N. Eogland 42 25 NI 71 10 oW | 4 44 2 
Canary( Ife) NEPoiot] Afric. | Canaries 28 13 oN| 15 38 45W] 1 2.35 E 3 
Candia (Iſl-) Eur, | Megit. Sea 35 18 35N 2518 oE] 141 12 
| Candlemas Illes Amer. | SandwichLan. | 57 10 oS | 27 13 ] 145 5? | 
Canſo (Port) Amer. | Nova Scotia | 45 20 7N| 60-55 OWI4 3 49W 
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3 es 2 Longitude. H. Wat 
ea Or . 
Names of Places. Cont, —. y. Latitude. In Degrees, 
1 — — * 2 — h 
1 St 1 1 4 
Canton Aſia China 23 7 —— — - 15 7 
Carleſcroon Eur. Sweden 56 20 IN 5 g W by 
Carthagena Eur. Spain 37 2 * 26 3 W 5 
Carthagena Amer. Terra Firma 10 20 3 N 75 8 v5 E : 
Caſan Aſia Siberia 55 43 5 49 3 - 
Caſſel Eur. | Germany 5119 4 9 29 1 
Caſtres Eur. France 43 37 10 2 14 455 
St. Catherine's (Iſle)] Am. | Atl. Ocean 27 35 08 49 17 os 3 
Cavan Eur, | Ireland 54 5141N 7 23 — 
Cayenne Amer. | Iſle Cayenne 4 56 o 52 15 © * 3 
Cette Eur. France 43 23 51N X - 8 
Challon Eur. France 46 46 50 N 4 51 25 O 
Chalons Eur. France 48 57 12 N of 22 — 0 
Chandernagor Afia | India 22 51 26N 29 15 — 1 2 
Q. Charlotte Sound | Afia N. Zealand | 4t 5 58 8174 13 32 1 
Q. Charl. Foreland | Afia N. Caledonia | 22 15 08167 12 45% g 
Q Charlotte's Cape | Am. Sou. Georgia 54 32 08 36 11 = 
Charlton Iſle Am, Hogſon's Bay 52 3 NI 79 5 — 5 
Chartres Eur France 48 26 49 N 1 2 577 5 
Cherbourg Eur. | France 49 38 26N 1 38 — * 
Chriſtmas Sound Am Terra del Fuego] 55 21,57 8 70 2 50 4 
St. Chriſtopher's(Iſle)] Am. | Carib. Sea 17 15 NI 62 43 OW 4 
Churchill River Am. | Hudſon's Bay | 58 47 32N| 94 7 30 6 7 20 
Civita Vecchia Eur, Italy 42 5 24N| 11 46 __ o a 
Cape Clear Eur Ireland n © 
Clerke's Iſles Am. | Atl, Ocean 55 5 30 8 34 42 OW 2 
Clermont Eur. France 45 46 45N . o 
Cape Colenet Aſia | N. Caledonia | 20 30 0 8164 56 EI 10 
Colmar Eur, | France 43 4 44N 7 22 1 EI © 
Cologne Eur. | Germany 50 55 ON 3 © 
Cape Comerin | Afia | India 7 56 ON 78 5 OE 5 
Compiegne Eur. France 49 24 59 N 2 49 41 E 
Conception Am. | Chili 36 42 53 S] 72 40 o 
Cooper's Iſle Am. | Atl. Ocean 54 57 08 36 4 20 
Conſtantinople Eur. | Turkey 41 1 24NI 28 53 49 E 
Copenhagen Eur. | Denmark 55 40 45N | 12 35 15 E 
Coquimbo Am. | Chili 29 54 26 8 71 15 45 3 
Cork Eur. | Ireland 51 53 54N 8 28 15W | © 3 
Cape Coronation Aſia N. Caledonia | 22 5s 8167 8 oE| 11 
Corvo Eur. Azores 39 42 oN 31 6 O 2 
Coutances Eur France 49 2 Fo N T 27 25 o 
Cowes | Eur, | Iſle of Wight | 50 46 20N 1 19 45W|] o (0 30 
Cracow Eur. | Poland 50 10 oN 19 50 o E 1 
Cremſmunſter Eur. Germany 83 29 N 14 7 oJ 0 
Croific Eur. | France 47 17 40 N 2 31 42 4 o 
Cumberland (Cape) | Afia | N. Hebrides 14 39 30 S | 166 47 OE | 11 
Cummin (Iſle) | Aſia Pacif, Ocean | 31 40 ON I x21 4 0 B18 
D. 
Danteic Eur. | Poland 15422 ON 183355E] x 
Daſſen Iſland Afric. | Caffers 33 25 8 18 2 OE 1 
Dax Eur. | France 43 42 23N]. 1 355W] o 
St. Dennis | Afric. | I. Bourbon 20 51 43 S] 55 30 oE| 3 
Diego (Cape) Am, Terra del Fuego] 54 33 o 5 | 65 14 WI 4 
Dieppe Eur, | France 49 55 17N : 412E] 0 
Dijon Eur, | France 47 19 22N s 223E| o 
Dillingen Eur, | Germany 48 30 oN 10 14 30 EI o 
Diſappointm. (Cape) | Am. | So, Georgia 54 58 081 36 15 OW I 2 
Diffeada (Cape Am Terra delFuegc] 55 4 15S] 74 18 oW|] 4 
Dol "Eur France 48 33 9N 1 46 WI © 
Dominique (Ille) Am. Windwa. Iſles | 15 18 23N| 61 27 55W] 4 
Dovay Eur. | Flanders 50 22 12N 3 447 EI o 
Dover Eur. | England 51 7 47N 1 18 3o0E| o 
Dreux Eur. | France 48 44 N 1 21 24 I o 
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TABLE XX. The Latitudes and Longitudes of Places. 
Names of Places Cont. | Sea or Latitude g Longitude. | 
i Country. 8 In Degrees. In Time. H. 
A | h 
Dronthiem Eur. Norway 63 26 16 N I 3 45 EI o 44 is E : 
Dublin Eur. Ireland 53 21 11N 6 6 30oW| o 24 26W1g 15 
Dungeneſs Eur. England 50 52 20N o 59 6E O 3 56 E 9 45 
Dunkirk Eur. France ot Þ 6 2 22 23 EI o 9 3o0E]o © 
Duſkey Bay Afia N. Zealand 45 47 27 $ | 166 18 gE[ it 5 138E [ro 57 
Dunnoſe Eur. | Eogland ] 50 33 30 N | 1 16 20W | © 5 5 9 45 
Facowe (Iſle) | Afia | Pacif, Ocean } 21 24 0874 30 <W | 4x 48 oW | 
Eaſter Iſland Am. Pacif. Ocean 27 6 30 8 109 46 45W} 7 19 7W | 2 O 
Edinburg Eur, Scotland 55 57 57N 3 12 15W © 12 49W | 22 
Edy ſtone Eur. | Eng. Channel | co 8 oN 4 24 WI o1724Wl|s 30 
Embrun Eur. Frar ce aa oN| 629 0 25 5E | 
Enatum (Iſle) Afia | Pacif, Ocean | 20 10 8170 4 EI 11 20 16 E 
Engliſh Road Afia | Eaoowe 21 20 30 S | 174 34 oW|] 1 78 16W 
Erramanga (Iſle) Aſia | Pacif. Ocean | 13 46 30 8 | 169 18 30 E | 1x 17 14 E 
Erzerum Afia | Armenia 39 56 35N| 48 35 4E 3 1423E:; 
Euſtachia (Town) Am. 7} Carib. Sea 17 29 oN | 63 10 WI 4 12 4oW 
Evout's Iſles Am. Terra del Fuego] 55 34 30 8] 66 39 oW| 4 25 $6W | 
Evereux Eur, France 49 124N 1 8 39E] o 435 E 
Exeter | Eur. | England | 50 44 oN 3 34 39W ] o 14 18W | 
F. 
Falmouth Eur. | England | co $ oN 2 3oW] o2010W[ 5 30 
Falſe (Cape) Afric. | Caffres 34 16 o$ 18 44 OE 1 14 56 E 
Falſe Bay Afcic. | Caftres 3410 0 8 1833 0 EI 1 14 12 E 
Farewell (Cape) Am. | Greenland { 59 38 NI 42 42 W 2 50 48W 
Farewell (Cape) Afia N. Zealand 49 37 08172 41 30 E11 30 46 E 
Fayal Town Eur, Azores 38 32 20N| 28 41 SWI 1 5444W| 2 20 
Ferdinand Noronha | Am. | Brazil 3 56 20 8 32 38 OW] 2 10 32W |] 
Ferrara Eur. | Italy 44 54 oN] 11 615E] 046 25 E 
Ferro Iſle (Town) Afric. | Canaries 27 47 20NJ 17 45 5oW | 1 11 3W 
Finiſterre (Cape) Eur. | Spain 42 51 52N 9 17 1toW | o 37 oW 
Florence ” | Eur. Italy 43 46 30N I 11 2 oBj 044 8Ej] 
Flores Eur. | Azores 39 34 NI 3t O„ WI 2 4 o 
St, Flour Eur. France 45 1 55 N 3 5 30 E o 12 22 E 
Fortaventure (W. Pt.) Afrie Canaties 28 4 oN 114 31 30 O 58 6 
Foul Point Afrie. | Madagaſcar 17 40 14 S| 49 53 oE{ 3 19 32 E 
France (Ifle of ) Afric, | Indian Ocean | 20 9 45 8 57 28 EI 3 49 52 E | 
Francfort{on the Ma.) Eur. Germany 49 55 ON 8 35 o E] o 34 20 E 
Francois (Cape) Am. Hiſpaniola 19 46 3oN | 72 oW | 4 49 12W 
Old Cape Frangois | Am. | Hiſpaniola 19 40 30NJ 70 2 OW 440 8W 
Frawenburgh Eur, Pruſſia 84 22 15Ny 20 7 30 B 1 20 30 E 
Frejus I Eur. | France 43 26 3N 6 4 45 E o 26 5g E 
Frekel (Cape) Eur. | France 48 41 3N 6 O oW| o 24 o 
Frieſland's Peak Am. Sandw, Land | 59 2 08 26 55 300 | x 47 42W 
Fronſac (Strait) Am. Nova Scotia 45 36 57N | 61 19 3oW | 4 5 18 ¹ 
Fuego (Iſle) Afric, | Cape Verd 14 56 45N | 24 28 oW | 1 37 f 
Funchal Afric, | Madeira 32 37 40N [17 615W] xn 8 25W Js 4 
Furneaux Iſland Afia | Pacif, Ocean | 17 11 8 143 6 4oW] 9 2825W] 
G. 

Gap Eur. | France 1 44 33 5oN | 6 457 E o 24 20 E 
Gabey Aſia New Guinea | o 6 8126 23 45 EI 8 25 35 E 
Genes Eur. | Italy 44 25 oN 8 35 45 EI O 34 23 E 
Geneva Eur. Savoy 46 12 oN 6 O oEj o 24 OE 
Genoa Eur. Italy 44 25 oN 83545E] O 3423 E 
St. George (Iſle) Eur. | Azores 38 39 oN | 28 0 WI 1 52 oW 
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TABLE XX. The Latitudes and Longitudes of Places. 


Longitude. 


Names of Places. | Cont. — i | Latitude. leis. Ls Time. . Wat. 
h h 
© 1 0 © ©: £Þ 1 / 
St. George (Town) | Am. | Bermudas 32 45 NI 63 35 oW | 4 14 20W 
St. George (Fort) Aſia India 13 4 Ff4NI 80 28 45 EI 5 21 55 E 
St. George (Cape) |} Afia | New Britain 4 53 30 8153 845E}1o 12 35 E 
George (Cape) Am. | South Georgia] 54 17 0 S 36 32 zoW |} 2 26 10 | 
Ghent Eur Flanders . 3 43 45 E 01455E[ 
Gibraltar Eur. | Spain 36 5 3oN 5 22 0 o 21 28W [| © © 
Gilbert's Iſle Am. | TerradelFuege| 55 13 08 71 6 45W|] 4 44 11W 
Glaſgow Eur, Scotland 55 51 32N 4 15, oW| o 17 Oo 
Goa Aſia India 15 31 o NI 73 45 OE 4 55 OE 
Goat Iſle Afia | Indian Ocean | 13 55 NI 120 2 OOEI[ 8 O 8E 
Gomera (Iſle) Afric. | Canaries 28 5 40N [ 17 8 OW 1 8 32W 
Good Hope (Cape) Afric. | Cafties 34 29 08] 18 23 15 EI 11333E] 3 © 
Good Hope (Town) | Afric. | Caffres 33 5542S] 18 23 16 EJ 1 13 33 EJ 2 30 
Goree (Ille) Aſric. | Atl. Ocean 14 40 ro NI 17 25 WI I 9 qoW| 1 39 
Gottenburg Eur. | Sweden 57 42 oN| 11 3845E] o 46 35 E 
Gottengen (Obſer.) | Eur Germany 51 31 54N 953 OE o 39 32 E 
Granville Eur France 48 50 11N 137 WI o 6 28W | 7 © 
Graſſe Eur France 43 39 25 N 6 56 oE| o 27 44 E 
Gratioſa Eur, | Azores 2W.2 oNj 29 & oW] 1 W. 
Gratz Eur. Germany 47 4 18N} 15 24 45 E I 
| Gravelines Eur Flanders 50 59 4N CF WSJ © 
Greenwich (Obſer.) | Eur England 51 28 4oN 8 0 © 0 
Grenoble Fur France 45 11 49 N 54340E[ o 
Gryphiſwald Eur, Germany 54 425 NJ 13 38 30 E14 o 
Guadaloupe Am. Carib. Sea 15 59 30 NI 6r 59 15W | 4 
Guiaquil Am. Peru 1 21/08 | Br es 
Guriet Aſia Siberia 7 on | 61 3 
H. 
Hague Eur. | Netherlands | 52 4 10N } 4 17 30 E 
Hamburg Eur. | Netherlands 53 34 8N 9 50 o E 
Hang-lip (Cape) Afric, | Caffres 34 16 8 18 44 O E 
Harborough (Mark.) ] Eur. |} England 52 28 3oN o 57 25W 
Haſtings Eur. England 50 52 10 N o 41 10 E 
Havannah Am. | Cuba 23 11 fa NI 82 18 3oW 
Havre-de - grace Eur. France 49 29 9 N © 392 
Heeſe (La) Eur. Netherlands | 51 23 2 N 4 45 30 E 
St. Helena( Ja. Town) ] Afric. | S. Atl. Ocean | 15 55 8 5 49 O 
Henlopen (Cape) Am. Virginia 38 47 8N| 75 4 15W 
Hernoſand Eur. | Sweden 62 38 NJ 17 53 OE 
Hervey's Iſle Aſia Pacif, Ocean | 19 17 8158 48 OW 
Hinchingbroke Ile | Afia | Pacif. Ocean | 17 25 0 8 168 38 OE 
Hoai-Nghan Afia I China 32 34 4oN | 118 49 30 E 
Hogue (Cape La) Eur, | France 49 44 40 N 1 56 Fo 
Hood's Ifle Afia | Pacif, Ocean 9 26 o S | 138 52 O 
Hoogſtraeten Eur. Netherlands 51 24 44 N 447 OE 
Horn (Cape) Am. Terra del Fuego 55 58 30 S | 67 26 oW 
Hout Bay Afric. | Cafftes 126 30e 019 0 
Howe's Iſle Aſia Pacit, Ocean | 16 46 30 S | 154 6 40 
Huabine (Iſle) Aſia 1 Pacif, Ocean | 16 44 © 151 6 O 
| I. J. 
Jskutſkoi Aſia Siberia 62 1 30 NJ 129 47 45E 
Janeiro (Rio) Am. | Brazil 22 54 10 88 42 43 45W 
Jaſſy Eur. | Moldavia 47 8 30N| 27 29 45 E 
Java Head Aa _ 6-49 08106 50 E 
cruſalem Aſia aleſtine 31 55 NI 35 20 O E 
St. Ildefonſo's Iles | Am. Terra del Fuego 55 5r © 69 21 oW 
Immer (Iſle) Afia Pacif. Ocean | 19 16 8169 46 OE 
I:golftadt Eur. | Germany 48 45 45N | 11 22 30 E 
St. John's Am. I Antigua 17 430 NI 62 9g oW| 
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TABLE XX. The Latitudes and Longitudes of Places. 


Sea or a Longitude. 
Names of Places. coat. Country. Latitude, In Degrees. I In Time. 
= & &@ h 99. / N „ Sf h / 
St. ſohn's Am, | Newfoundland] 47 32 oN 52 26 OW 3 290 A WI 6 0 
St. Joſeph's Am. California 23 3 42 8 109 42 3oW | 7 18 50 W UU 
Itraname (Iſle) Aſia | Pacif, Ocean 19 31 8170 2 oE} 11 2x 24 E 
INamabad Aſia | India | 22 20 N 9145 oE[| 6 7 O E 
Iſle of Pines Aſia | Pacif. Ocean | 22 38 0 8 16738 O EI 11 10 3a E 
Iſpahan Afia | Perfia 32 25 NJ 52 50 O EI 3 31 20 E 
St. Juan (Cape) Am. | Staten Land | 54 47 10S] 6347 WI 415 8 W 
judda Afia | Arabia | 21 29 oN 3922 OE] 2 37 28 E 
St. julian (Port) Am. | Patagonia 49 10 0 S] 68 44 OW] 434 56 445 
Juthia | Afia | India | 14 18 NI 100 50 OE 6 43 20 E 
K. 
Kedgeree Aſia | India 21 43 NI 88 50 rs EI $6 55 21 
Kiow Eur, | Ukraine 50 30 oNf| 31 75o0E] 2 430 E 
Kola Eur. | Lapland 68 52 30 NI 33 8 EI 2 12 32 
L. 
Ladrone (Grand) Afia | Pacif. Ocean 22 2 oN 113 66 OE 7 35 44 
Laguna Afric.| Teneriffe 28 28 57N| 1618 15W] x 5 
Lancarota (E. Pt) | Afric, | Canaries 29 14 oN|] 13 26 OW] o 53 
Landau Eur. | France 49 11 38 N 8 730 E o 32 30 
Landſcroon Eur. | Sweden 55 52 NI 12 46 45 EI o St 
Langres Eur. | France 47 52 17N 5 19 23 E o 21 18 
Lauſanne Eur. | Switzerland | 46 31 5, N 6 45 15E []*o 27 
Lectoure Eur. | France 43 56 2N o 36 53 EI o 2 28 E 
Leeds Eur. | England 53 4 oN 1 34 15W{ o 617 W' 
Leiceſter Eur. | England 1 52 38 ON 1 8 30oW| o 4 34 W 
Leipſic Eur. | Saxony 51 19 14N| 12 20 oEJ o 49 20 E 
Leper's Iſland Alia Pacif. Ocean | 15 23 30 8167 58 15E | II 
Leſkeard Eur. | England 50 26 55N| 441 4] o 
Leſparre Eur. | France 45 18 33N o 57 3WI o 
Leyden Eur. Holland 52 10 ON 4 27 30 EI o 
Liege Eur. | Netherlands | 50 37 30 N $38 oEf © 
Lina Am. | Peru 12 1 15 8 76 49 3oW | 5 
Limoges Eur. | France 45 49 53N x 15 92318 
Lintz Eur. | Germany 48 16 oN| 13 57 30 EI o 
Liſieux Eur. | France 49 11 oN on; OEI © 
Lille Eur, | Flanders 50 37 50 N 3 416 EI o 
Liſbon Eur, | Portugal 33 42 25N 9 9 59W | © 
Lion's Bank Eur, | Atl. Ocean 56 40 NI 17 45 OW IIb: 
Liſburne (Cape) Afia | N. Hebrides | 15 40 45 8166 57 oE[nm 
Lizard Eur. | England 49 57 30 N 5 15 OW Io 
Lombes Eur. | France 43 28 3oN o SS EI O 
Lendon (St. Paul's) | Eur. England 5r 31 ON o 537W}] © 
Lorenzo (Cape) Am, | Peru t Ss 03] fo uy own Y 
St. Louis (Port) Am. | Hiſpaniola 18 18 50 NI 73 16 oW | 4 
St. Louis (Port) Africa] Mauritius 20 9 46 8 5528 oEBj. 3 
Louiſbourg Am, | Cape Bretan | 45 53 30 NI 59 53 45 WJ 3 
Louveau Aſia | India 12 42 30 NI 101 1 30 EI 6 
Louvain Eur. | Netherlands 50 53 3N 4415 EI © 
St. Lucia (Iſle) Am. | Antilles 13 24 20N| 60 51 3oW| 4 
Lunden Eur. | Sweden 55 41 36N| 13 21 15 El 
Luneville Eur, | France 48 35 33N 6 30 6E}] o 
Luſon Eur, France 46 27 14 N 1 to 44W | o 
Luxembourg Eur. | Netherlands | 49 37 6N 6 11 45 E14 o 
Lyons Eur, | France 45 45 51N] 44943E] © 
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| . | Longitude. 
Names of Places. | Cont. | _ Latitude. In Degrees. * In Time. aff at. 
: F (a) i HY. ir h 1 h 
Macao Alia | China 22 12 44N | 113 46 15E |] 7» 35 5 y 
Macaſſar IA | Celebes 5 9 oS|194845E] 7 59 15 
Madeira (Funchal) | Afric,| Atl. Ocean 32 37 40 N [17 615W|] x 8 25 12 4 
Madraſs Afia | India 13 4 4 N 80 28 45 E 8 21 55 E 
Madre de Dios (Port) | Aſia | Marqueſas 9 55 39S | 139 8 9 16 35 WI 23 
Madrid Eur. - ew 40 25 © 325 4% WI o1343W] 
Magdalena (Ie) | Afia | Pacif, Ocean | 10 25 30 S | 138 49 W 9 15 16 W 
Mahon (Port) Eur. | Minorea 39 50 46N 348 30 E o1514 E 
Majorca (Iſle) Eur. | Mediterr, Sea | 39 35 oN 2 29 45E | o 48 59 E 
Malacca Aſia | India Ss 1» GN j 208 $5 04] 6 20 E 
Malines Eur. | Netherlands | 51 1 50 N 4 28 45 E o 17 55 E 
| Mallicola (ine) Alta |} Pacif. Ocean 16 18 30 8167 39 15E | 11 10 37 E 
St. Maloes Eur. | France 48 38 590 N e 
Malta (Iſſe) Afric. | Mediterr. Sea | 35 54 N 14 28 30 EI o 57 54 E[ 
Manilla | Aſia | Philippines 14 36 8 N 120 53 24 E 8'3 34 E | 
Marigalante (Iſle) Am. | Atl. Ocean 15 55 15Nj] 6111 oW|] 4 4 44 W 
Marſeilles Eur. | France 43 17 45N 5 22 8 E o 21 29 E 
St. Martha Am, | Terra Firma | 11: 26 40 NI 74 4 30 f 4 56 18 W 
St. Martin's (Iſle) Am. | Carib. Sea 18 4 20N ] 63 2 oW| 412 8 W 
Martinico (Ile) Am Atl. Ocean 14 44 ON 61 21 16W 4 $5 25, W 
St. Mary's (Ifl- Eur. | Scilly liles 49 57 30 N 6 43 OW o 26 52 W434 
St. Mary's (rena) Eur. Azores 36 56 40 NI 25 9 15W I x 40 37 W Y 
: Maſkelyne's Iles Alia | Pacif, Ocean | 16 32 8167 59 15E[ 1t 11 57 E 
St. Matthew (Lights)| Eur. | France 48 19 52N 4 47 25W | o 19 10 W 
Mauritius | Afric,| Indian Ocean | 20 9 45 8] 57 29 15E | 3 49 57 E 
Maurus (Iſle) Afia | Pacif. Ocean | 16 25 40 S | 152 32 qoW 10 10 11 W 
Mayance Eur. | Germany 49 54 oN 820 O0 EI o 33 20 E 
Mayne (John's) Iſle | Eur. | North Ocean | 71 10 oN 9 49 3oW | o 39 18 
Mayo (Iſle) Afric, | Cape Verd 18 1o NI 23 5 OW I x 32 20 W 
Meaux Fur. | France [48 57 37 N 2 52 35 E o 11 30 E 
Mende Eur, | France 44 30 47 N 32932E| o 13 58 E 
Mergui Afia | Siam 12 12 oN| 98 8 45 E 6 32 35 E 
Metz Eur. France 72 611 OEI 02444 E 
Mew Stone Afia | New Holland | 43 48 8 14627 OE 94548 E 
Mexico Am. | Mexico 19 54 ON | 100 5 45W I 6 40 23 W 
Méziéres Eur, | France 49 45 47 N 43 16 E o 18 53 E 
Miatea (Iſle) Afia | Pacif. Ocean 17 52 8 148 6 OW g 52 24 W 
St. Michael's (Iſle) | Eur, | Azores 37 47 NI 25 42 OW 1 42 48 W 
: Middleburg (Iſle) Afia | Pacif, Ocean | 21 20 30 S| 174 34 oW| 11 38 16 W 
Milan 3 Eur. | Italy = 45 28 10N 910 oOoE ] o 36 40 E 
Milo (Iſle) Eur. | Mediterr. Sea | 36 41 NI 25 0 OEL 1 40 O E 
Modena Eur. Italy 44 34 NI 11 12 30 E o 44 50 E 
Mons Eur, | Netherlands 50 27 10N 3 57 156 EI o 15 49 E 
Montagu (Cape) Am. | Sandw. Land | 58 33 08 26 46 oW| 147 4 
Montagu (Iſle) Aſia | Pacif. Ocean | 17 26 8 168 31 30 Et 14 6 E. 
Montmirail Eur. | France 48 52 8N 3 32 16E] O 14 9 E 
Montpellier Eur. | France 43 36 33N 35244E] o 15 31 E 
Montſerrat (Iſle) Am. | Carib. Sea 16 47 30 NI 62197 OWI[ 4 9 8 W 
Monument (The) | Afia | Pacif. Ocean | 17 14 15 8168 38 15 E 11 14 33 E 
Moſcow I Eur. | Moſcow | 55 45 2oN| 37 45 45 EI 2 31 3 E 
Moulins Eur. {| France 46 34 4N 319 59 EI o 13 20 E 
Munich Eur. Bavaria 48 9 55N 11 30 O EI 046 OO E 
Mouſkerts Cove Am. | Greenland 64 55 13N 52 56 45W 3 31 47 W 
Muſwell Hill. ur. | England $1 35 32 N O 7 20 WI o © 29 W 
N. 
Namur Eur. | Netherlands | 50 28 32 NI 4445 EJ o 18 59 E 
Nancy Eur. France 48 41 28 N 6 11 33 E | o 24 46 E 
Nangaſachi Afia | Japan 32 32 N 128 46 15 EI 8 35 5 E 
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Names of Places. | Cont. _ | Latitude. In D _—_— a. 
1 7 h 

Nantes Eur. France 47 13 7N * 33 48 o 6 15W 3 D 
Naples Eur. Italy 40 50 45 NI 14 13 45 E o 56 55 E 
Narbonne Eur. France 43 11 t3N 23 GT ons xt 
Nevers Eur. France 46 59 13 N 3 925 EJ o 12 38 E 

New Vea's Harbour | Amer. | Staten Land 54 43 55S | 64 11 oW|] 4 16 44W 

Nice | Eur, France 43 41 54N 7 17 15E | O 29 9E 

St. Nicholas Mole | Amer, | Hiſpaniola {| 19 49 20 N 73 29 45W 4 53 59W 
Nieuport Eur, Flanders 51 7 41N 2 45 oE] OI oE lj, o 
Ningpo Aſia China 29 57 45N 120 18 oE] 8 1 12 E 
Niſmes | Err, France 43 50 35N 42111E] o 17 25 E 

Noir (Cape) Amer, | Terra delFuego| 54 32 308 73 315048 1300 
Norfolk Iſland Aſia Pacif. Ocean | 29 1 45 N 168 1 oE | 11 12 40 E 
Noriton | Amer, | Penſylvania | 4o 9 56N| 75 23 30oW] 5 1 34 

North Cape Eur. Lapland 71 to NI 2557 oEf 143 48 EI; o 
Cape North Amer, | South Georgia] 54 4 45 NI 38 15 OW I 2 33 oW 
Noyon Eur, | France 49 34 37N 3 043EJ o 12 3E 
Nuremberg Eur, | Germany 49 27 10NJj II 7 OEI O 44 28E 

O. 

Oaitipeha Bay Aſia Otaheite 17 45 45S | 149 14 20W | 9g 56 57 

Ochoz Aſia Tartary 59 20 10 N 143 12 30 EI 9 32 50 E 
Ohamaneno Harbour] Aſia Uliateah 16 45 30S | 151 38 FWI 10 6 32W hu 20 
Ohevahoa (Iſle) Afia Pacif, Ocean 9 40 40S | 139 14 WI 9 16 7W 
Ohitahoo (Iſle) Aſia Pacif. Ocean 9 55 30 8139 6 OW I 9 16 24W| 2 30 
Oleron (Ille) Eur. | France 46 2 50 N 1 25 13W |} O 5 41W 
Olinde Amer. | Brazil 8 13 8 J 35 5 3oW 2 20 22W 

St, Omer's Eur. | Flanders 50 44 46N 2 14567Ej o 9 o 
Onateayo (Iſle) Afia | Pacif, Ocean | 9 58 oS | 138 51: oW|] 9 15 24 
Oporto Eur. Portugal 41 10 ON 8 27 oW | o 33 480 
Orenburg Aſia 1artary 51 46 NI 55 9 30 EI 3 40 38 E 
Orleans Eur. | France 47 54 4N 1 54 22 EI 0 7 37E 
Orleans (New) Am. | Louifiana 29 57 45 NI 89 58 45W}] 5 59 55W 
Orotava Afric, | Teneriffe 28 23 29N | 16 24 110 1337 

Orſk Alia | Tartary 51 12 30 N] 58 32 30 E 2 54 10 E 
Ortagal (Cape) Eur. Spain 43 46 30 N 7 39 oW | o 30 36W 
Oſnaburg (Iſle) Aſia Pac if. Ocean | 17 52 20S | 148 6 OW I 9 52 24 
Oſtend Eur, | Netherlands | 51 13 55 N 2 55 45 EI o 11 43 E [12 o 
Owharre Bay Aſia Huahine 16 44 08 | 151 S 15W fro 4 33W 

Oxford (Obſervatory) | Eur. | England | 51 45 38N 1 15 30oW O 5 2W 

P. 

Padua | Eur, |} Italy 45 22 26N 11 55 30 EJ] 047 42E 

Paita Amer. | Peru | s 12 0 

Palliſer's (Iſles) Aſia | Pacif. Ocean | 15 38 15 S | 146 20 15W | 9 46 1W 

Palliſer (Cape) Afia N. Zeiland | 4138 8175 18 E11 44 30 E 

Palma (Ile) Afric. | Canaries 28 36 45N | 17 50 WII 11 20 
Palmerſton's (Iſle) | Afia | Pacif. Ocean | 18 © ©oS | 162 57 oW | 10 51 48W 
Panama Am. | Mexico 8 47 48Nj} 80 21 WI 5 21 24W 

Pacom (Iſle) Aſia Pacif. Ocean | 16 30 08 168 28 45 KE rr 13 55 E 

Paris (Obſerv.) Eur. France 48 50 14N 2 20 EI 0 9 20 

Patri fiord Eur. | Iceland 65 35 45N | 24 10 OI 1 36 goW 

Pay Eur. France 43 15 oN oO 9 oW o © 36W 

St. Paul's (Ile) Afric, | Ind, Ocean | 37 51 8] 7748 OEL 511 12E 

St. Paul de Leon Eur. France 48 40 55N | 4 O21 016 1W]4 „ 
Pekin Aſia China 39 54 30 N 116 24 15 E 7 45 7E 
Perigueux Eur. France 45 11 1ON © 43 1E = $2 

Perinaldi Eur, Italy 43 53 20 N 7 40 oE{ o 30 40 K 
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TABLE XX. The Latitudes and Longitudes of Places. 


Names of Places. | Cont, —_ ; | Latitude. | In 1 175 Time, H- Wat. 
ö bp: O 2 U 'h F 720 n / 
Perpignan Eur. | France 42 41 35 N I 54 5 E o 11 36 E 
St. Peter's Fort Am. | Martinico 14 44 NI 6121 CW I 4 5 _ 
St, Peter's (Iſle) Am. | Atl. Ocean 46 46 30 NI 56 157 OW I 3 45 8W 
Peterſburg Eur. | Ruſſia $9 56 ON I 30 19 15 EI 2 117 E 
Petit Goave Am. | Hiſpaniola 18 27 ON 72 52 zoW | 4 51 30 
Petropawloſkoi Aſia | Kamchatka | 53 1 20N 158 35 o E 10 34 20 E 
Philadelphia Amer. | Penſylvania | 39 56 55N | 75 13 3oW 5 o 54W 
St. Philip's Fort Eur. Minorca 39 50 46 N 3 48 30 EI o 15 14 E 
Pickerigill's (Iſle) Amer. | Atl. Ocean 54 42 30 S | 36 58 OW I 2 27 52W 
Pickerſgill's Harbour | Afia N. Zealand 45 47 27 8 166 18 9 E11 5 13 E 
Pico Eur. | Azores 38 28 40 N 28 26 W 1 53 44W 
Pines (Ile) Aſia N. Caledonia | 22 248 8167 38 OE 11 10 32 E 
Piſa Eur. | Italy 43 43 7N 10 12 oE] o 40 48 E 
Plymouth Eur. | England 50 22 24N 4 15 38W] o17 3W]6 o 
Poitiers Eur. | France 46 35 oN o 20 5 © 1 20 E 
Pollingen Eur. | Germany 47 48 CN I 10 43 45 E o 42 55 E 
Pondicherry Aſia India 11 41 55N 79 52 45 E ][ 5 19 31 E 
Ponoi Eur. | Lapland 67 6 3oN | 36 23 15 2 25 33 E 
Pontoiſe Eur. | France 49 3 2N 2 5 37 o 8 22 E 
Porto Bello Amer. | Mexico 9 33 5N | 79 50 OW I 5 19 20W 
Porto Sancto (Iſle) | Africa | Madeira 32 58 15N | 16 25 15W] 1 5 41. 
Port Royal Am. | Jamaica 18 0 oN| 76 45 3oW] 5 7 2W 
Port Rofal Am. | Martinico 14 35 55N I 61 9 OW 4 4 36W 
Portſmouth Town | Eur. | England 50 47 5 N 1 615W] o 4 25W III 15 
— ——— Academy | Eur. | England 50 48 3N 1 6 18W] o 4 25W 
Portland (Iſle) Eur, North Sea 6322 oN | 18 54 oW|] nr 15, 36W 
Portland (Ifle) Afia | Pacif. Ocean | 39 25 08 178 12 oE] 11 52 48 E 
Port Paix Amer. | Hiſpaniola 19 58 NI 73 2 oW | 4 48 8W 
Port Praya Afric. | St. Jago 14 53 53 NI 23 29 zzW | 1 33 57W [ix o 
Prague Eur. | Bohemia 50 430 NI 1445 oEf o 59 o 
Pria, of Wales's Fort] Amer. | New Wales | 58 47 32N | 94 7 z0 0 6 16 30 
Providence Amer. | N. England | 4r 50 4oN | 71 26 WI 4 45 44W 
Pudyvua Afia | New Caledoni-| 20 18 0 8164 41 14 E. 10 58 45 E 
Pulo Condor (Iſle) Afia Indian Ocean | 8 40 oN | 1097 20 0 EI 7 9 20 E 
Pulo Timon (Iſle) Aſia | Gulph Siam 3 0 oN[ 104 25 oE| 6 57 40 E 
Pyleſtaart's (Iſle) Aſia | Pacif, Ocean | 22 23 0 8 | 175 41 3oW | 11 42 46W | 
Quebec Am. | Canada 46 55 oN| 69 53 OW 4 39 32 
Quimper Eur. France 47 58 24 N 4 7 25W | o 16 300 
St. Quiaton Eur. France 49 5o St N 3 17 23 E o 13 10 E 
Quiros (Cape) Aſia | N. Hebrides | 14 56 8 8167 20 0 E [II 9 20 E 
Quito Am. | Peru o 1317'S] 77 55 oW| 5 11 40 
R. 
Rakah (Ancient) Afia | Meſopotamia | 36 1 oN} 38 50 oE} 2 35 20 E 
Ramhead Eur. | England 50 18 40 N 4 20 15W | O17 21W 
Re (Iſle) Eur. | France 46 14 48N I 34 28 o 6 18 
Recit Am. | Brafil 8 10 08 35 35 WI 2 22 20W 
Reikianeſs (Cape) Eur. | Iceland 63 55 oN 22 47 3oW| 1 31 10W 
Rennes Eur. France 48 : 45N 141 53W] O 6 48W 
Reſolution (Bay) Aſia | Ohitahoo 9 55 30 8139 84oW|] 9g 16 35 
I Reſolution (Iſle) Aſia Pacif, Ocean | 17 23 30 S| 141 45 OW I 9 27 o 
s Reſolution (Port) Aſia Tanna 19 32 25 S | 169 41 5E[ 11 18 44 E 
Rheims Eur. | France 49 14 36N 4286 3 EI o161:E 
I Rhoaes ur. France 44 21 oN 2 34 20E | 0 10 17 E 
Rimini Eur. Italy 44 3 43 NI 12 34 15 El o co 17 E 
Kio Janeiro Ar, | Braſil 22 54 10 8 42 43 45W |] 2 50 55W 
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5 TABLE XX. The Latitudes and Longitudes of Places. 
Sea or Longituce, a 
Names of Places, | Cont. Country, Latitude in De 8 in Time, |5-Wat 
— n 
Rochelle Eur, | France 46 nN 1 955W| o 44ow| ; 4 
Rochford Eur. Fronce 46 2 34N o 58 34W| © 354W]4 15 
Rock of Liſbon Eur, | Portugal 38 45 3oN 9 35 3oW | o 38 22W 
Rodrigues (Iſle) Afric, | indian Ocean | 19 40 40 S | 63 10 EI 4 12 40 E 
Rome (St. Peter's) | Eur. | Italy 41 53 54N | 12 29 15E| o 49 57 E 
Rotterdam Eur. | Holland 51 56 oN 4 28 15E] 01753E[]3 © 
Rotterdam (Iſle) Afia Pacif, Ocean | 20 16 30 S | 174 30 3oW | rt 38 2W 
Rouen Eur. France — 26 43 N t S 20 WI O 421W| 1 15 
8. 
Saba (Iſle) Am. | Carib. Sea |} 17 39 30N} 63 197 15W I 4 13, oW! 
Sable (Cape) Am. | Nova Scotia | 43 23 45 NI 65 39 15W | 4 22 37W 
Sagan Eur, | Sileſia 51 42 lz NI 15 22 15Ef 1 1 29 E 
Saintes Eur. | France 45 44 43N o 38 5gq4W | © 2 36 
Sainte-Croix Eur. France 48 0 35 N 7 23 55 EI o 29 36 E 
Sall (Iſle) Afric. | Atl. Ocean 16 38 15 NI 22 56 WI 1 31 45 
Salonique Eur, | Turkey 40 41 10N]| 23 8 OE 1 32 32 E 
Salvages (Iſles) Afric. | Atl, Ocean 30 0 oN| 15 54 WII 3 36W 
Samana Am. | Hiſpaniola 1915 oN | 69 16 3oW | 4 37 6W 
Sancta Cruz I Arie. Teneriffe 28 27 30 NI 16 16 t5W | 1 5 FW 
Sandwich (Bay) Am. South Georgia] 54 42 08 36 12 OW I 2 24 48 
Sandwich (Cape) Aſia Mallicola 16 28 08167 59 O EIII II 56 E 
Sandwich Harbour | Afia Mallicola 16 25 20 S| 167 53 O EI It 11 32 E 
Sandwich (Iſle) Aſia Pacif. Ocean 17 41 8 163 33 oE | 11 14 12 E 
Saunders's (Cape) Am. | Sandw, Land | 54 6 30 8 36 57 3oW | 2 27 5oW 
Saunders's (Iſle Am. South Georgia] 58 o o 8 26 58 OW 1 47 52W 
Savage (Iſle) Aſia | Pacif. Ocean | 19 2 15 S | 169 30 5oW | 11 18 2W 
Schwezingen Eur. Germany 49 23 4N 40 45 EJ o 34 23 E 
Scilly Iſles (Lights) | Eur. | Eng. Channel | 49 56 ON 6 46 OW] o 27 4 
Sebaſtian St. (Cape) | Afric, | Madagaſcar 12 30 08 46 25 oE{ 3 5 40 E 
Sedan Eur. | France 49 42 29N 4 57 36 EI o 19 50 E 
Sees Eur. | France 48 36 21N 0 9 49 o o 39 E 
Senegal Afric, | Negroland 15 53 ON 16 31 3oW| 1 6 6 10 30 
Senlis Eur, | France 49 12 23N 2 35 OE] o 10 20E 
Sens Eur, France 48 11 56N 3 16 58 EI Oo 13 8E 
Senones Eur, | France 48 23 7N 657 O EI o 27 q8E 
Shepherd's (Iſles) Aſia | Pacif. Ocean | 16 58 o S1 168 42 OE 11 14 48 E 
Shirburn Caſtle Eur. England 51 39 25 N to O WI o 4 o 
Siam Aba India 14 13 ON 100 50 MEI 6 43 20 E 
Si- ngham-fu Afia | China 34 16 30N| 108 43 45E | 7 14 55 E 
Siſteron Eur. France 44 11 21 N 5 56 4 E | o 23 44 E. 
Smyrna Afia | Natolia 38 28 5N|] 27 1 45 EI 14915E 
Snzſell (Mount) Eur. Iceland 64 52 20N | 23 54 oW | 1 35 36W 
Soiſſons Eur. France 49 22 32 N 3 19 28 E o 13 18 E 
Somba vera (Iſles) Am. Carib. Sea 18 38 oN | 63 37 3oW] 4 14 30 
Soolo Afia India 5 57 oN| 121 15 30 E 8 5 2E 
Southern Thule Am. | Sandw. Land | 59 34 8 27 45 OW 1 51 o 
Speaker Bank Aſia Indian Ocean | 4 45 08 72 57 O EI 4 51 48 E 
Stalbridge Eur. | England 50 57 NI 223 3oW| 9 34W 
Start-Point Eur England 50 9 oN 3 51 15W | © 15 25W 
Stockholm Eur. | Sweden 59 20 31N| 18 3 55 EI 11216E 
Straumneſa Eur. Iceland - 39 40 NJ 24 29 FW 21 37 57W 
Stratſbourg Eur. | France 48 34 36N 7 46 18 EI Oo 31 5E 
Succeſs Bay Amer, | Terra del Fuego] 54 49 45 8] 65 25 OW 4 21 40 
Succeſs Cape Amer. | Terra del Fuego 55 1 oS| 65 27 oW] 4 21 45W 
Sultz Eur, France 47.53 10N 7 14 32W}] © 28 58W 
Surat Aſia | 72 22 30 E 4% 30 E 


India 


21 10 oN 
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TABLE XX. The Latitudes and Longitudes of Places. 


9 


Na res of Places. | 


To 


Longitude, 


Sea or ; . 
Cont. | — Latitude. | In Degrees, In Time. H, Wat 
h 
3 0 0 MW... . 1 
Table Iſland Aſia N. Hebrides 15 38 08167 7 O EIII 8 23 E 
Tanna Afia Pacif. Ocean | 19 32 25 8 169 41 5 E 11 18 44E [3 © 
Taoukaa (We) Aſia Pacif. Ocean | 14 30 30 S | 145 9 3oW | 9 40 38 
Taraſcon Eur. France 43 48 20 N 4 39 36E | o 18 38 E 
Tarbes Eur. France 43 14 2N O 33 E o o 14 E 
Taſſacorta Africa | Ifle Palma 28 38 NI 17 58 OW [III 52W 
Temonteneg's A ſia Soloo 5 57 oN | 120 53 30 E 8 334E | 
Teneriffe (Peak) Africa | Canaries 28 12 f N 16 29 240 | 1 5 58W 
Tercera Ir. Azores 38 45 N [27 6 OW I 1 48 240 
Thionville Eur. France 49 21 30 N 6 10 30 EI o 24 42 E 
Thomas St, (Ifle) Amer. Virgin Iſles 18 21 55N | 64 51 3oW | 4 19 26W 
Thule (Southern) Amer, | Sandwich Land] 59 34 8] 27 45 o 151 oW 
Thury Eur. | France 49 21 23N 2 18 30E} o 9g 14E 
Timor (S. W. Point)] Afia India 10 23 08123 59 OE 8 15 56 E 
Timor Land (S. Poi.)} Afia | India $ 15 8131 54 EI 8 47 36 E 
Tobolſki Afia | Siberia 58 12 18 N 68 12 45 E 438 51 E 
Tolaga Bay aſia N. Zealand 38 21 30 8 178 33 45E | 11 58 15 E 
Toledo Eur, | Spain 39 50 NI 3 20 0 o 13 20W | 
Tomiſk Aſia Siberia 56 29 58N | 84 59 30 E | 5 39 58 E 
Tonga Tabu (Ie) Aſia Pacif. Ocean 21 9 08174 46 oW | 11 39 4W 
Tonnerre Eur, France 47 51 8N 3 58 44E | o 15 59 E 
Tornea Eur. | Sweden 65 50 50 NI 24 12 oE| 1 36 48 k 
Toulon Eur. | France 43 7 24N 5s 56 35Ef © 23 46 E 
Toulouſe Eur. France 43 35 54N 1 21 3E| o 5 24E 
Tournan Eur, France 48 43 57N 2 45 15E | © 11 1 
Tours Eur, France 47 23 44N 0 41 11 EI Oo 2 45 E 
Traitor's Head Aſia Erramanga 18 43 30 S | 169 20 3oE | 11 17 22 
Tripoli Africa | Barbary 32 53 40N J 13 5 15E 0 82 21 E 
Troyes Eur. France 48 18 2N 4 4 55E}| o 16 20 E 
Turin | Eur. Italy 45 5 20 N 740 oE| o 30 40 E 
Turnaęain (Cape) Ala | N. Zealand | 40 28 0 8176 56 oEK| 11 47 44. E 
Turtle Iftand Afia | Pacif. Ocean | 19 48 45 S | 197 57 OW | 1x 51 48W 
Tyrnaw Eur. {| Hungary 48 23 3oN | 17 33 45 KJ 1 10 15 E 
U. 
Uliateah Afia * | Pacif. Ocean | 16 45 oS|] 151 31 OW Iro 6 40 
Upſal Eur. | Sweden 59 51 5oN] 17 42 5 E 1 10 49 E 
Uraniberg Eur, | Denmark 5 15S NI 12 52 30 EI o 51 30 E 
Ufhant Eur, | France 38 28 30 N 5 4 33W |] o 20 18 
V. 
Valenciennes 1 Eur. | France 150 2127N{| 3 31 EI o 13 18 E 
Valery St. Eur. France 50 11 13 N 1 37 6EI O 6 28 E 
Vallery St. Eur. | France 49.52 12N o411Ef O 245 E 
Valparaiſo Amer, | Chili 33 2 36S] 72 19 15W] 4 49 17 
Van Dieman's Road | Afia | Tonga Tabu | 21 4 15 5 | 174 56 24W | 11 39 46W 
Vannes Eur, | France 47 39 14N 2 46 26W|} o 11 17 
Vence Eur. | France 43 43 16N 7 7 28E{ o 28 30 E 
Venice Eur. | Italy 45 26 oN] 12 430 E o48 18 E 
Venus (Point) Afia | Otaheite 17 29 19 S| 149 35 48 WI 9 58 23W 
Vera Cruz Amer. | Mexico 19 12 oN 97 30 o 6 30 O 
Verd (Cape) Africa | Negroland | 14 45 ON | 17 33 „% WI 1 10 12W 
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TanLy XX. The Latitudes and Longitudes of Places. 


—_ 


Names of Places. Cont. Sea or | Latitude Longitude, 
| Country. In Degrees. In Time, 
Verdun Eur. France o 9 25N © 22 23 
Verona Eur. | Italy - 26 26N R. 18 30 E * + 
+ mg Eur, France 48 43 18N 2 — E 5 1 = 
——_ (Obſerv.) — 2 138 12 yur x 22 30 1 5 30. F 
. i 2 14 2 
wore — (Cape) | _ Spain | = : IN 9 9 — C 36 2 
ntimiglia ure Ital 
Virgin Gorda (Fort) | Am. Wen Indies 18 : = 64 9 05 f 16 0 
pe (Cape) Am. | Patagonia 52 23 08 67 54 oW : = — 
— = | France | 44 28 54 N 4 41 22 E 18 + E 
ur. | Franconia | 49 46 NI 101345E{ o 40 55 E 
W. 
Wakefield Eur. | Eagland t oN 
1 _ mo Wales | 58 = wt | — 3 TW 1 A 
anſtea urs agland 51 34 NI o 2 30 E 
Wardhus Eur Lapland 76 22 26N + 3 
Warſaw Eur, Poland 52 14 50 N — : 3 k , 1 9 
Well man (Iles) Eur. | North, Ocean] 63 20 30 NI 20 27 45W}] 1 4 10 
—— Wu — Pacif. Ocean | 15 44 20 8 168 20 15 E | 11 * * E 
illiam (For Afia Bengal 22 N. 88 
Willis $ (1fes) Am. | South Georgia] 54 N N 8 38 4 4000 _ - 300 
Wilna 8 Eur Poland 54 41 o NI 25 27 30 EI 1 = - 
Wittenburg "Eur German I N ) 
A Ear. | Ruſſia . - N 1 RO” p 
orceſter Eur. England 2 oN 
Wollak Eur. Kuka Zr N. 50 N 99 
V. 
Ylo Am. | Peru I is 8 W 
York Eur. | England = 2 N 45 8 40. : Y 7 
— _ Am. | Jerſey 49 43 N 74 945W] 456 39W] 3 
mi Am. | Tetra delt 55 26 20 8 [ 70 8 oW| 440 32 
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TABLE XXT, For reducing the Time of the Moon's P over the Meridian of 
b ; Greenwich to the Time of its Paſſage over any other Meridian. 


* 


ä 1 Wy 


Daily Variation of the Moon's paſſing the Meridian, 


* 8 0 
Ship's 7 Time fr 
Long. 40 42 44 46 4s 50 52 54 56 ;$ 60 462 | 64 66. ) *s Sou 
0 / / | 4 4 / ys 1 / / F / / / / h 4 
of] © 2 0 0 o 0 0 0 2 of of of of of © .o 
TH I I I I I I I I «1 84-1] 24 4 Sa 
1014 1 I I I I I I I I C7 a3 23 SF SHE VW 
15 1 2 2 2 2 2 2 2 2 2 2 2] 2 3 15 
20 2 2 2 2 3 3 3 3 3 31 3] 31 31 41 2 80 
<2 of. 3 3 3 3 3 3 + 4 4] 4] 4] 4] 4] 1 4© 
30] 3 3 4 4 4 4 4 4 + $1 3% 35} FL FL 10 
35 ' ELES 141 0-1]. $ 5 5 5 5 5 „ -6] 6] Of 3 20 
ene. 
nne. 
50 5 6 6 6 6 7 7 7 - 81 8] $8] 90] 9] 3 20 
n,_D ES ESEASERELCTESEISEMEIEIMELCIETYT. 
60 1 6 1 18 8 | $ 9 | 9 | 9] 16 wo] win] 4 0 
65] 7 7 8 8 8 9 9 9 10 [1010 fir 4 20 
70 | 7 8 8 9 9 9 10 f1io [wo [iljirtg 121121 4 40 
75] 8 9 9 nenne Fire fn een e 
80 1 9 9 9 0 | 1o li it 12 12 [12 | 13] 13 14] 14] 5 20 
85 | LW 10 12: 1m j 12 I 12 13 13141141415 5 4 
go 10 10 [ii [it 12 | 12 | 13 | 13 | 13 141141516166 o 
be zo jon j xx | rs | r2 | 13 13 14 | 14 | 15 [15] 26] 16]17]} 6 20 
100 | 12: | 12 [12 | 12 | 13 13 [a4 [14 | 5 1567718 64 
os | 11 | 12 ta 13 | 14 | 14 | 15 | 15 [x6 16171718187 o 
A564 Seas — — D:: on — — — — 
110 | 12 12 13 14 | 14 | 15 15 16 16 171181819 | 19 7 20 
ag {ns i 4 | ns [us jt 16 1 [17 1818192020 740 
ne eren ens 17 17 | 18 19192020218 0 
7 6 | i$ 1 8 16 | 17 | 19 | 18 | rg [19] 20f2r] 21] 22] 8 20 
ins i ns | © 17 17 [18 [19 [19 [20] zi} ar] 22] 23] 8 40 
———Y e —_— WK. 
13814 | 15 [16 [17 [17 [18 [19 20 [20 [21222223 [2449 © 
140 | 15 | 16 [17 | 17 | 18 19 [20 20 [21 2222232425 9 20 
145 | 15 | 16 | 17 | 18 | 19 19 [20 fer | 22 [22232425 [25 9 4 
150 16 17 18 19 19 | 20 | 21 22 | 22 | 23] 24] 25] 26] 26] 10 0 
155 þ 16 | 18 | 18 | 19 | 20 | 21 | 22 | 22 | 23 [2425 26262710 20 
ö 
160 17 [| 18 19 20 [21 [21 | 22 | 23 | 24 | 25] 26] 26] 27 | 28 | 10 40 
165 | 17 19 20 | 20 | 21 | 22 | 23 | 24 | 25 | 26] 26] 27 | 28] 29 | 11 © 
170 [18 | 19 [20 [21 | 22 | 23 | 24 | 25 | 25 | 26| 27] 28 | 29] 30 | 11 20 
1754 18 20 [21 | 22 | 23 | 23 | 24 | 25 | 26 28 30 
180 19 [20 21 | 22 | 23 | 24 | 25 126 31 
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TABLE XXII. For reducing the Moon's Declination, as given in the Nautical Al 
for Noon and Midnight at Greenwich, to any other Time under r 
to Noon or Nnidnichtf undes any other Meridian. + e 


Variation of the Moon's Declioation in twelve Hours. 


Ship's ö ; | * 
0 o 1 0 0 . 
ng J 8 e E e 4 45] 3. 59) 0 5501 of 1: 5 Noon 
/ / 4 
els |S 4544 [4515 | <| 5] « FREE 
3140 0 o 140 0 of | 1 ME I I rn 
8 o oF I I I I I iz] 2 2 210 2 0 24 
ee jr Ss [oſs | INES 
1214 0 1 1 i |} 2 2 2 SES TT 1 4 410 4 o 48 
I 0 I 1. 4.2 2 24 3 e 5 I 44 1 0 
18 [orn. 3x] 4] 4#] 5 | 5} o 6} 1 12 
I I 2 2 3 3F| 4 5 5 6 6 710 8 | I 24 
YEE EE ED EEE SESSES GLO 
rj» j31 41H] «| 6] 7 | HL  LI0 
. 2 | 24 3 ES 17 Tx 8 9 1010 11 | 2 © 
I 2 3 4 5 5 6 7] 8 9 110 [1110 12 2 12 
I 2 3 $ 39 G1 71 8] 9 | w LIONS 1-00. 
I 2 "SFE 6+] $8 | 9 | 10 | i: | 12 130 14 | 2 36 
I 2 33 F- 0 6 7 8 9 104 12 13 144015 42 48 
I 41 4] 5 6 7419 | 10| 11 | 1243] 14 | 15 | 0 16 3 © 
I 3 4 5 7 8 9s | rt | 212 | 13/ | 16 OT. 1. 520 
I 3 4 6 7 8+ | 10 | 11] 13 | 14 | 16 | 17] 0 18 3 24 
1} 3 | 48] 6 | 74] 9. | oF 12 | 134] 5s 68.194] 3 36 
2356 [8 92m [riz3]14 16 [ 0 | 3 48 
8 s | 7 | 8 [io | 12 [13Þ 1s | 17 | 18 Þ2of o 22 4 0 
2 | 341 5 7 9 io 12 [14] 16 | 155] 19 [| 21] o 23 4 12 
2 4 54117 9 | 11 | 13 1516418 20 220 24 | 4 24 
LT 4 +8 8 [xo [113] 13 fig h 17 | 19 [22 | 230 0 25 | 4 36 
2 | 416 | 10 12 14 1618 20 | 22 [240 26 | 4 48 
SY 4 #9 8 | wo | 124] 15s 1719 | 22: | 23 [25jJ027 | 5s © 
2 | 4 6E | 9 | it | 13 | 15 | 17 | 19& | 22 | 24 | 26 | o 28 5 12 
2'| #8] 5 | 9 | 12 | 134] x86 | 18 | 20 22425 | 27 Jo 29 | 5 24 
2 5 7 9 12 | 14 | 16 [19] 21 | 23 | 26 | 281} 0 30 5 36 
2 | 5 | 7 10 fn | 143| 17 1922 | 24 27.29 31 | 5 46 
SB 4a 74 | to. | 124] 15 | 1738] 20] 22H] 25 | 278] 390 © 32F] 6 o 
3 5 8 10 | 13 | 154] 18 223 [26 [28 [31] 0 34 | 6 12 
3| 58 [ir [i3 [16 1% 224 [27 29 [3200 35 | 6 24 
3 $2 | 8 | 12 | 14 | 163 | 1g 2225. | 274] 30 330 36 | 6 36 
3 | 6 | 8F|m [| 14. [77 24 23254 28 |3r 34 37 | 6 48 
3 6 9 | 12 | 15 [774 | 23 | 26 | 29 | 32 | 35| 0 38 7 © 
3 | 6 | 9 | 12 | 15 | 18 Far p24]27 30 [ 33 [3619 39 | 7 12 
BEES EREE LO LE I LES RET 4-2 
3 6 9E | 13 | 16 | 19 | 22 [25284] 32 | 35 38 45 7 36 
3 64 | 10 | 13 | 16 | 192 | 23 | 26| 29 324 36 | 39 | 9 42 7 48 || 
3 | 7 | [13 [17 [20 {23 27 [30 | 33 [37 [421043 $ o 1 
3 7 110 14 17 204 [24 [2731 | 34 | 38 460 44 8 12 
31 7 104 2428335 384 4210 453] 8 24 | 
lt 7 | in | 14 18 [214] 25 [29] 32 | 36 | 39 [43] 47 8 36 | 
4 7 [mn | 15 [18 22 | 26 | 29] 33 | 37 40 [44] © 48 8 48 | 
4 | 74 | us | ig [223] 26 [30] 34 | 375 [4 [451949 | 9 © 
il [wg [og [of 3% 38 [a2 4% % | 5 n 
4 | 8 [| 12 | 16 | 20 23122 [31] 35 [39 [ 43 [47]2 51 | 9 24 
4 8 12 16 [20 | 24 | 28 | 32] 36 40 |] 44 | 48 Jo 52 9 36 
4 | 8 | 12 | 16 | zo | 244] 29 [33] 37 [41 | 45 | 49]92 53 | 948 4 
4 8 124% [271 [25 2 | 33] 374] 42 | 46 [ [e 54 J © 
411 17 [2x [254] 30 3438 4451 55 10 1 
$ 9 | 13 7 22 23 3035 39 43 4852 56 | 10 24 
9 [13 [1 22 | 2 31 | 35] 49 | 44 | 49 | 53] 92 57 | 10 36 
419 | 134 | 18 | 22427 | 3:15] 36 | 404 | 45 [493] 54] 2 533 | 48 
s | 9 [14 | 18] 23 A [37 [41 [4 [52 [5ST © [m7 © 
5 9: | 14 [19 | 23 128-133 {37 | 48 eee 11 12 
5 4. | ug | 24 2833 3843. [473] 52 [5717 2 | 11 24 
5 io | 14E | 24 | 29 | 34 | 39| 43x] 45 | 53 | 58] 3 1 36 
s 10 is 20 | 25 29134 |39[ 44 [49 [54 [59] 4 | 11.45 
s 110 | 15 120 | 25 | 30 35 4 45 [io 55 | = $<43 IT. © 


TABLE XXII. For reducing the Moon's Declination, as given in the Nautical Almanac 
for Noon and Midnight at Greenwich, to any other Time under that Meridian; or to 


Noon or Midnight under any other Meridian. 


Variation of the Moon's Declination in twelve Hh urs. 
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Taprx XXIII. For reducing the Sun's Right Aſcenſion in Time, 4s given in the 

autical Almanac for Noon at Greenwich, to any other Time under that Meridian ; 

_ * ; 

or to Noon under any other Meridian, | 

—— — 5 — — 

- Daily Variation of the Sun's Right Aſcention in Time. 

= * 7 
rom 20 « 8 # 4 "> 4 ud i 4 „„ @ | Ship's 
Noon. | ' 30 Z [334 [3 36]3 383 403 42|3 44] 3 46 | Loog. 
h , 1 4 1 4 ESE ESSHAESR 4X, 0 
24 eeigofjoofjeoccſfoso foofoo feos 16s SE o 
o12 [ 2 Fo 2 0:8 Los jor jos jo 5 SS IS 0 3 
+ 8 o , 94 41040 404 440 4 5 
0 3 LEA MEMEAEH CLERNICESEES LE.) Co = 9 
LI , 12 
10 10 9 090 9 10 90 9 o 90 910 910 9 I 
112 {01 o 1 [oir fJorlirt fort ſort fort for [or I 
14 | 0 12 o 12 0 12 fong [o 3 Joni folg 13 [© 13 21 
136 For o1l ey 0 1 o 15 fol o 15 o 16 | o 15 24 
148 for 0 1 0 1 0 1 0 16 9 16x 0 17 lo 17 lo 17 27 
2 0 lortlom fois fois een ens 18412 19 30 
212 0 19 0 19 Jo 20 Jo 20 low low ][ 20 [021 [oz 33 
2 24 {| © 21 | © 21 TE o22 o 22 [o 22 [o 22 1022 } 23 36 
236 [0 23 023 02 [o 23 fora [oz [o 24 l 24 l 24 39 
2 48 29 o 25 lozs Jozs [o25 Jo 26 [orb lo 26 | o 26 42 
30 | 02 oabt] © 27 o27 lo 27 lo 2714028 lo 28 [o 28 4 
3 12 o 28 o 2$ | © 29 0 29 O 29 0 29 O 30 o 30 © 30 4 
E o 30 lo 30 Jozr Jo 31 lo 31 0 21 J 32 | © 32 51 
33s 3 32 [ 32 [ 32 [0 33 [0 33 [33 [9.34 [9.3 54 
348 33 [4 34 [0 4 Jozs [o 35 [235 1935 [03 57 
40 [oOo 3% [o 35 o 36 [o 36 [o 3 0 37 Jo 37 J 37 lo 38 60 
4 12 [0 32. [ 37 o 37 lo 38 J 38 o 3840 39 39 | 40 63 
4 24 [0 384] 0 39 Jogzg logo lo 40 logo [0 4 0 4 foal 66 
436 foq logqr lJoygr fJoge 0 42 lo 42 [9043 [2.43 6 43 69 
448 [44ers eee eee 72 
5 o 104 1044 Jo45 logs Jogs lags [ 46 lJog7 1047 7 
5 12 o 453 0 46 04 0 47 (9047 lo 8 048 [0 49 | © 49 7 
22 0 47 © 48 o 43 0 49 0 49 o 491 oO 50 0 50 0 51 87 
33 292 [o49 [ogo „ „ fog fog: 1252 4 83 84 
2 o 1 o 51 fog [o 52 lo 53. [o 53 [ 4. 1054 [05 87 

[% 4. F % Ale e eee 
6 12 0 54 | © 55 0 55 fo 56 ] 56 lo 57 [9 57 o 58 | 0-58 93 
28 o 36 f 57 l 57 logs Jo 58 Jo 59. [ogg [3 © [1 0 95 
6 3 ozs [os fog jog jrofjr oagſr2 1] 2 jt 2 99 
e@ jozohtn oO jr 282 1382 18 4 [5 3 TTY 102 
3s ©: gia; a [nat & KITE + 4 R508 hay 
I 1 + © & Ra. to 
744 11 1 « (ir 6 34 +Y- As I > 1 9 | 110 111 
13 |r 0 7 7.8 «9 t 9 [t 10 t 10 [rn u 12 114 
743 [| nx 1 9 [110 [10 [itt [iA Ira | 113 [2 13 17 
Le re nn ein fon n [21.023 e — 
ui iii is ee eien ien nnr eee 12 
12 1.134111 1 15 [ 16 [1 16 [17 [18 [rus [x rg 2 
8 3 115 1 t 17 [1 1 jars 1 19 [ro fr | 127 49 
$43 [117 [is [118 [arg [ 20 [ff [fn 23 132 
9 0 1 9 l 1911 20 [ret ras [224123 [2425 | 73 
9 12 12 t 21 | 122 [23 [124 [12 125 26 1137 1 239 
9 24 tas | 223 | 1 2 I 2 7 BER SS r 28 | 1 29 14r 
9 3 124 [25 [126 [28 ſr a7 [128 frog 1 3% | 1.30 | 144 
948 [126 [127 [ran 28 [29 30 | 37 x 32 | 1 32 147 
wo ſrzFſr28 ſr2gſrzwo ſr ſeg [ra tn 2. 724M... 
10 12 [129 [1 30 r 31 r 32 r 33 1 334 34 + 2 
1 3 | r 25 t 32 | 133 [134 [134 | 1.35 1 35 2 12 
10 36.4133 |134 [33 [35 [rs 7 [ „ 10.49 |. 059 
ro 1 34133 17 % [1.47 14 | 26 
11 0 36 [137 [rigs [39 frgo (ran [42 173.45 * — 
11 12 1 38 1 39 % ff 5 1 25 171 
11 1 40 I 41 142 | 143 | 1.44 1443] 14s [34 4 
% „ 
u 212 621301412 1 48 $4. TIES | 60 
1a o.| 145 1 4 147 l 8 11 1 50 l 5 [2s k $3 


Fa, « . t. 2 
2 * PA Þ 7 — — : — 
. B  — ———r— ———_— 
"Lb FF". . © - 


* 


4 — 


8 


— + of 


— ww — 
— = - 


r ——— EET 


1 _ . » © SY no 
IIS SEES oe TE <aF 
* — 2 — 7 2 us n —_ 


A * —_ 
_ - 
— me = IR" o « 
% =, x 1 
7 - 


r 


CABLE XXIII. For reducing the 8 
Nautical Almanac for Noon at Green 
or. to Noon under any other Meridian. 


= PM 


un's Right Aſcenſion in Time, as given in the 
wich, to any other Time under that Meridian ; 


Daily Variation of the Sun's Right Aſcenſion in Time. 
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TABLE XXIII. For reducing the Sun's 


Right Aſcenſion in Time, as 


Navtical Almanac for Noon at Greenwich, to any other Time under that 
or to Noon under any other Meridian. 

3 Daily Variation of the Sun's Right Aſcenſion in Time. 
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watch that can be depended upon for keeping time within a mi- 
nute for ſix hours. But it will be more convenient if the inſtru- 
ment be made a ſextant, in which caſe it will meaſure 120*, for the 
ſake of obſerving the moon's diſtance from the ſun, for two or three 
days after the firſt and before the laſt quarter, The inſtrument will be Kill 
more fit for the purpoſe, if it be furniſhed with a ſcrew to move the index gra- 


dually in meaſuring the moon's diſtance from the ſun or ſtar; an additional dark 


glaſs, lighter than the common ones, to take off the glare of the moon's light in 
obſerving her diſtance from a fixed ſtar, and a ſmall teleſcope, maguifying three 
or four times, to render the contact of the ſtar with the moon's limb more diſ- 
cernible. A magnifying glaſs of 14 or two inches focus will aſſiſt the oblerver to 
read off his obſervation with greater eaſe and certainty. 

The greateſt care muſt be taken in having the quadrant carefully adjuſted 
before the obſervation, or, which I ſhould rather adviſe, in examining the error 
of the adjuſtment, for it is liable to alter, and allowing for it. The method 
of doing it is this; turn the index of the quadrant till the horizon of the ſea, or 
the moon, or any other proper obje& appears as one, by the union of the re- 
flected image with the object ſeen directly; #hen the number of minutes by 
which o on the index differs from o on the arch is the error of adjuſtment, It 
o on the index ſtands advanced upon the quadrant before, or to the left hand of 
© on the arch, that number of minutes is to be ſubtracted from all obſervations ; 
but if it ſtands off the arch behind, or to the right hand of o on the arch, it 
muſt be added to the obſervations. But the ſun himſelf is incomparably the 
beſt object for this purpoſe : either the two ſuns may be brought into one, or, 
which is a ſtill better method, the ſun's diameter may be meaſured twice, with 
the index placed alternately before and behind the beginning of the diviſions ; 
half the difference of theſe two meaſures will be the correction of the adjuſt- 
ment, which muſt be added or ſubtracted from all obſervations, as the diameter 
meaſured with the index upon the arch, that is to ſay, before or to the lett hand 
of the beginning of the diviſions, is leſs or greater than the diameter meaſured with 
the index off the arch, behind, or to the right hand of the beginning of the divi- 


ſions. Thus, ſuppoſe I had meaſured the ſun's diameter with the index upon 


the arch or to the left hand of the beginning of the diviſions, to be 30', and 


the contrary way to be 33 3 1 ſhould conclude that the correction of ad Apes 
A 


HE obſerver muſt be furniſhed with a good Hadley's quadrant, and a 


11 


is 14, or half the difference, 37, additive to the obſervations. In the practice of 
this method the teleſcope muſt be uſed, and a dark glaſs muſt be applied at 
the eye, or at leaſt on the hither ſide of the little ſpeculum, to darken both 
uns at once. It will alſo be convenient to provide an umbrella of paſteboard, 
about ſix inches ſquare, with a hole in the middle to receive the teleſcope, in 
order to defend the eyes from the direct light of the ſun, as well as from the 
ambient brightneſs of the ſky, which would otherwiſe render this practice in 
many caſes too painful and difficult, 

It will conduce to greater exactneſs to take two or three meaſures of the ſun's 
diameter each way, half the difference of the means each way will be the cor- 
reftion of the adjuſtment, to be applied as before. Thus I have often aſſured 
myſelf of the exact quantity of correction of my quadrant within a quarter of a 
minute, 5 

There is another adjuſtment of the quadrant, which is not commonly re- 
garded ſo much as it ought to be, that of ſetting the little ſpeculum parallel to 
the great one by the ſcrews on the fore-part of the inſtrument. The manner of 


doing it is this; hold the plane of the quadrant parallel to the horizon, and the 


index being brought near to o, if the horizon of the ſea ſeen by reflection in the 
little ſpeculum is higher than the dire& horizon ſeen by the ſide of it, unſcrew 
the neareſt ſcrew a little, and ſcrew up the oppoſite, one till the direct and re- 
flected horizons agree. On the contrary, if the reflected horizon is lower than 
the true one, unſcrew the ſcrew furtheſt from you, and ſcrew up the neareſt 
one; and take care to leave the ſcrews both tight, by ſcrewing them up equally 
if they are ſlack, If this adjuſtment is not above 4 or 5“ erroneous, it will not 
be neceſſary to correct it; and it will probably never err more, unleſs the inſtru- 
ment meets with ſome accidenr. But for the ſake of caution it will be proper to 
examine it from time to time. 

The obſerver being now aſſured of the adjuſtment of his quadrant, or the 
exact correction of it, may proceed ſafely to the neceſſary obſervations for aſcer- 
raining the longitude, The firſt obſervation to be made is that of the altitude 
of the ſun or ſome bright ſtar, if the horizon be fair enough, for computing the 
apparent time at the ſhip, and correcting the watch by which the other ob- 
ſervations are to be made. Theſe altitudes muſt not be taken nearer to the 
meridian than three or four points ; but the nearer they are taken due eaſt or 
weſt the better, provided the objects be not leſs than 5 high. The next obſerva- 
tion to be made is that of the diſtance of a ſtar from the moon's enlightened limb, 
or the diſtance of the neareſt limbs of the ſun and moon. The two other requiſite 
obſervations are the altitudes of the moon and ſtar, or of the moon and fun, to 
be taken by two aſliſtants at the very inſtant, or at the utmoſt within a minute of 
the time at which the principal obſerver gives notice of the completing his obſer- 
vation of the diſtance of the moon from the ſun or ſtar, At the ſame inſtant, or 
at the utmoſt within a quarter of a minute, and before the obſervers attempt to 
read off the degrees and minutes from their quadrants, ſomebody muſt note the 
hour, minute, and quarter part of a minute (if there is no ſecond hand) of the 
watch uſed in taking the ſun or ſtar's altitude for computing the time; and the 
obſervations requiſite for aſcertaining the longitude are completed. 

If the moon's diſtance be taken from the ſun, and the ſun be not nearer to the 
meridian than three points, and his altitude be well taken within 15// or 20“ of 
the obſervation of the diſtance, this altitude will ſerve to compute the apparent 
time, without requiring the uſe of the ſeparate obſervation firſt mentioned, ex- 
cept it be uſed by way of confirmation and check both upon obſervation and cal- 


_ ulation, 


In 


—— 


1 

In taking the moon's diſtance from the ſun, the obſerver muſt look at the moon 
directly through the unfoiled part of the little ſpeculum, and obſerve the ſun by 
reflection, letting down one of the dark glaſſes uſed in taking his meridian altitude. 
In taking the moon's diſtance from a ſtar, he muſt look at the ſtar directly, and 
ſee the moon by reflection, uſing the dark glaſs that is lighter than the reſt, and 
deſigned for this particular purpoſe. The plane of the quadrant muſt be always 
made to paſs through the two objects whoſe diſtance is to be obſerved, and muſt 
be put into various poſitions according to the ſituations of the objects, which will 
be rendered familiar by a little experience. 

In order to attain the greater degree of exactneſs, it will be better to repeat the 
obſervations till at leaſt three diſtances and their correſponding altitades are ob- 
tained ; but the more that are taken the better. The ſum of the diſtances di- 
vided by the number of them is the mean diſtance: in like manner the mean al- 
titudes, and the mean time by the watch are obtained ; which then are to be 
uſed as a ſingle obſervation would be, only they may be relied upon with greater 
aſſurance, But theſe obſervacions muſt be all included within the ſpace of a 
quarter of an hour, or thereabouts, | 

The manner of finding the ſtar, whoſe diſtance from the moon is ſet down in 
the Ephemeris, has been mentioned among the uſes of the diſtances contained in 
the Ephemeris, | g 

Whoever would ſee more concerning the neceſſary inſtruments and obſervations, 
may conſult the two firſt chapters of the Britiſh Mariner's Guide, from which 
moſt of the foregoing inſtructions are borrowed. 
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EXPLANATION of the TABLES, 


TABLE I. 


T is certain, both from experience and the laws of dioptrics, that the rays 
of light are bent out of their rectilineal courſe on paſſing obliquely out of 
one medium into another of a different denſity: and if the denſity of this 
latter medium continually increaſes, rays of light, as they paſs through it, 

will be bent more and more from their firft direction towards a line which is per- 
pendicular to the ſurface of the medium on which they fall. Hence it is that all 
the heavenly bodies, except when they are in the zenith, appear higher than they 
ought to do; and the more ſo, the nearer they are to the horizon; becauſe they 
then paſs through a greater portion of the earth's atmoſphere, as well as more 
obliquely to the refracting ſurface. This apparent elevation of the heavenly 
bodies above their true height is called their refraction, and the effect of it is 
contained in Table J. All obſerved altitudes of the ſun, moon, and ſtars muſt 
be leſſened by the numbers in this table, which are to be taken out with the ob- 
ſerved altitude of the object. 


TABLE . 


In obſerving altitudes with Hadley's quadrant, the image of the object is 
brought down to the viſible horizon; that is, to the edge of the water: but, on 
account of the convexity of the earth's ſurface, and the elevation of the ob- 
ſerver's eye above it, a line drawn from the obſerver's eye to the wa- 
ter's edge will fall below the true horizontal line, drawn through the 
eye of the obſerver ; conſequently, by bringing the image of the object down 
to the former line, inſtead of the latter, the altitude is made too great, and the 
more ſo, the higher the obſerver is raiſed above the ſurface of the ſea ; and the 
quantity of this error, to every probable height that the obſerver may be raiſed 
to, is contained in Table II. and is to be taken out with the height of the ob- 
_ eye in feet. This correction is evidently ſubtractive from the obſerved 

titude, 


TABLE III. 


The parallax of any celeſtial object is the diſtance between its place in the 
heavens, as ſeen from the ſurface of the earth, and that in which it would be ſeen 
from the center: the laſt is called its true place, and is that which is given directly 
from aſtronomical tables. On this account all objects (except when they are in 
the zenith) appear lower than they really are ; and the quantity of this error de- 


pends 


ES 1] 


| pends jointly on the diſtance of the object from the center of the earth, and its 


altitude above the horizon ; conſequently, when the diſtance of the object is con- 
tinually the ſame, or nearly fo, as is the caſe of the ſun, it will depend wholly on 
its altitude; being greateſt when the ſun is in the horizon, where it is about 


9”, and leſſening gradually as the altitude increaſes, until it arrives at the zenith, 
where it is nothing. 


The correction of the ſun's altitude on this account is contained in Table III. 
out of which it muſt be taken with the ſun's apparent altitude, and is always ta 


be added to the apparent altitude to obtain the true altitude. 


TABLE IV. 


It is well known that objects appear greater or leſs, as they are at a greater or 
leſs diſtance from the obſerver ; conſequently, as the moon is nearer to the obſerver 
by a ſemi-diameter of the earth when (he is in the zenith than when ſhe is in the 
horizon, and as the earth's ſemi-diameter bears a very ſenſible proportion to the 
moon's diftance from its center, it is manifeſt that the ſemi-diameter of the moon 
muſt appear greater to a ſpectator on the earth's ſurface, when ſhe is in his zenith 
than when ſhe is in his horizon: and as this augmentation of her diameter is va- 
riable, increaſing all the way from the horizon to the zenith, it has been thought 
proper to give her horizontal ſemi-diameter in the Nautical Almanac to every 
noon and mid-night ; and the augmentation of it, according to her altitude, is 
contained in Table IV. out of which it is to be taken with her altitude, and 
added to her horizontal ſemi-diameter, found in the Almanac, for the given 
ume. | 


TABLE v. 


The numbers in Table II. expreſs the dip of the viſible horizon, below the 
true, when it is entirely open, and free from all incumbrances of land or other 
objects that might hide it from the obſerver. But as it frequently happens, eſpe- 
cially in harbours, and when ſhips are running along ſhore, where, nevertheleſs, 
an obſervation may be very deſirable, that the ſun is over the land at the time 
when it is wanted, and the ſhore nearer to the ſhip than the viſible horizon 
would be, if it was unconfined ; and as in that caſe the dip will be different 
from what it would otherwiſe have been, and greater, the nearer the ſhip is to 
that part of-the ſhore which the ſun is brought down to; it has been judged 
proper to inſert the dip of the fea to different heights of the eye, and different 
diſtances from the ſhip, in Table V. to be uſed inſtead of the numbers in Ta- 
ble IT, when occaſions require. This Table is to be entered in the top co- 
lumn with the height of the eye above the ſurface of the ſea in feet, and in the 
left hand fide column with the diſtance of the ſhip from the land in ſea miles; 
and, directly under the former, and oppoſite to the latter, ſtands the dip of that 
point in minutes of a- degree; which is to be ſubtracted from the obſerved alti- 
tude inſtead of. the numbers in Table II. 

Maſt ſeamen can eſlimate, nearly, the diſtance of any object from the ſhip, 
eſpecially when that diſtance is not greater than five or ſix miles, which is the 

eateſt diſtance that the viſible horizon can be from an obſerver on the quarte 

k of any ſhip whatſoever, But if any perſon wiſhes for a method of deter- 
mining that diſtance by actual meaſurement, the following one, if executed 
carefulty, will give it ſufficiently near the truth for the purpoſe of taking the dip 
out of Table V. | 

Let two obſervers, one.placed as high up the main-maſt as he can conveniently 
be, and the other on the deck, directly underneath him, each obſerve the _ 
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11 
tude of the ſun, or other object that may be wanted, at the ſame inſtant of 
time; and let the height of each obſerver's eye, above the ſurface of the water, be 


, carefully meaſured. Take the ſum and difference of theſe two heights, in 


feet, and alſo the difference of the two altitudes (of which that obſerved by the 
upper perſon will always be greateſt) and ſay, as the difference of the heights of 
the two obſervers is to the ſum of them, ſo is the ſine of the difference of the 
two obſerved altitudes to the fine of an angle: take half the ſum of this angle 
and the difference of the obſerved altitudes ; and ſay, as the radius is to the co- 
tangent of the half ſum, ſo is the height of the upper obſerver above the ſea, in 
feet, to the diſtance of the ſhip from the land in feet ; which being divided by 
6120, the feet in a ſea mile, gives the diſtance in miles. Or, to ſave this laſt 


_ diviſion, the obſerver may write out the table, putting the number of feet in the 


ſide column that correſponds to the miles and parts of a mile that are there now. 


EXAM ÞP L E. 


Admit that the height of an obſerver's eye on the deck of a ſhip be 22 feet, 
that of another obſerver at the main-top-maſt-head go feet; and that the dif- 
ference of the altitudes of the ſun's limb when brought down to the water's edge, 
by theſe two obſervers, is 12 minutes: how far were they from the land accord- 
ing to this obſervation ? | 

Height of the maſt-head go feet, 


Deck — — 22 ditto, 

Difference 68 Log. Ar. Co, w—— va 8,16749 
Sum — — 112 Log. — — 223504922 
Diff. obſerved altitudes o 120 © Sine — — — 7.84291 

0 19 46 Sine 7,7 5962 
Sum — — o 31 46 | 
Half fm — — 0 15 53 Co- tang. — 2, 33533 
Height of the maſt · head — 9o feet — Log. — — 1,9424 
Diſtance of the lanjd — 19479 feet Log. — 48328957 
Or — 3.69 Miles. — — 
TABLE VI. 


Is intended to facilitate the reduction of the ſun's declination from the noon 
at Greenwich, for which time it is given in the Nautical Almanac, to the noon 
under any other meridian, or to any other time under that meridian. It has 
been uſual in tables of this nature, to make one argument the longitude of the 
ſhip or place from the meridian of Greenwich; or the time from noon at Green- 
wich, and the other argument the daily difference of the ſun's declination. But 
it was conceived that if the day of the month could be ſubſtituted for this latter 
argument, it would not only render the reduction more ſhort and eaſy, but alſo 
anſwer ſome other uſeful purpoſes : particularly it would greatly facilitate the 
operation of correcting latitudes given in the journals of ſuch ſeamen as had not 
themſelves attended to this particular, which is abſolutely neceſſary to be done be- 
fore fuch latitudes can be uſed in the conſtruction of maps and charts, and in forming 
geographical tables. In conſtructing this Table, the daily difference of the ſun's 
declination was taken for every day throughout a period of four years, N 


1 

leap year, and the firſt, ſecond, and third years following it: a mean of the 
daily differences for every four correſponding days was made out from theſe ; and 
the greateſt difference between any one of theſe means and any one of the four 
daily differences of which it was compounded was too trifling to be mentioned. 
The principal error aroſe from the ſun's unequal motion in the ecliptic, on which 
account he is not at equal diſtances from the equinoxes at equal intervals of time 
from the days on which they happen, and conſequently the daily change in the ſun's 
declination on the correſponding days in the ſeveral quarters is not the ſame : the 
difference, however, between any one of the numbers, here put down, which reſult 
from taking a mean of the four, and any one of the extremes of which it was 
formed, never exceeded 16 or 17 ſeconds, and therefore this Table is ſufficiently 
exact for all nautical purpoſes, for which alone it was intended. The uſe of this 
Table will be ſufficiently obvious from the following examples, | 


San PLEaE:L 


What the ſun's declination at noon, in longitude 143* W. on May 2d, 
1980? 
Declination for noon at Greenwich, May d — — 152 38' 20" N. 
143* W. long. May ad, give in Table VI, —— — + 7 20 


Declination for noon at the given place — — — 15 45 40 N. 


— _c 


EXAMPLE II. 


What is the ſun's declination September 24th 1780, at noon, in longitude 
og E. | of — 
Declination for noon at Greenwich, Sept. 24th — — © 47! 22“ 8. 

105? E. long. on Sept. 24th give in Table VI. — — 6 51 


Declin. for noon at the given place — — — 0 40 31 8. 


— CL 


EXAM P L E. III. 


4 


What is the ſun's declination Auguſt 24th 1780, at 8* 20“ in the evening, 
long. 48* W.? | 
Declination for noon'at Greenwich, Auguſt 24th — 10 50 45 N. 
In Table II. 748 W. longitude give — — 2 51 
Auguſt 24th $ 8 20“ afternoon give —— — — 7 24. 


Declination at the given time and place — — 10 40 30 N, 


ExAMP LE IV. 


What is the ſun's declination January 22d 1780, at 18k 40“ in longitude 
132* E.? ; 
N. B. 18* 4o' is 5* 397 before noon on the 23d. 
Declination for noon at Greenwich on the 234 — — 19* 18 25" 8. 
In Table II. ] 132* E. longitude give — — 7 457 
Jan. 23d. J 5 30! before noon give — — 3 © 
/ 


Declination at the given time and place — — 19 20 22 8. 


—— — 
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TABLE VIL 


Contains the right aſcenſions in time, and the declinations of ſixty of the prin- 
cipal fixed ſtars, for the beginning of the year 1780, with their annual varia- 
tions both in right aſcenſion and declination, If the places of theſe ſtars are 
wanted for any time after the beginning of the year 1780, multiply the annual 
variation both in right aſcenſion and declination by the number of years that 
have elapſed ſince that time; to the product add ſuch part of the annual varia- 
tion as is paſſed of the current year, and the ſum will be the variation from the 
beginning of 1780 to the given time. This variation muſt always be added to the 


'*  right- aſcenſion for 1780; but the variation in declination muſt be added or ſub- 


trated, according as the ſign + or — is found againſt the annual variation in the 
laſt column of the Table, to give the right aſcenſion and declination for ſucceeding 
years. But if the places of the ſtars be wanted for any time before the beginning 
of the year 1780, the variation in right aſcenſion muſt be ſubtracted from the 
right aſcenſion found in the Table, and the variation in declination muſt be ap- 
plied with a contra: y ſigu to that which is put againſt it. 


TABLE VIII. 


Contains the correction of the moon's apparent altitude for the joint effects of 

parallax and refraction. It is to be entered with the apparent altitude of the 
moon's center in the top column, and her horizontal parallax in the left-hand 
fide 3 and directly under the former, and oppoſite to the latter, ſtands 
the correction ſought ; which is always to be added to the apparent altitude of 
the moon's center to obtain the true. | 6 


TABLE M. 


This Table contains certain logarithms which were contrived by the late Mr. 
Dunthorne to facilitate the computation of the effects of parallax and refraction 
on the diſtance of the moon from Me ſun or a fixed ſtar. As ſome conſiderable 
improvements have been made in this mode of reducing the diftance, it was 
thought proper to extend this'Table, as well as Table VIII. which conduces alſo 
to the ſame purpoſe, to every tenth ſecond of the moon's horizontal parallax. 
The logarithms in this Table are the arithmetical complements of the differences 
between the logarithmic co- ſines of the moon's true and apparent altitudes, in- 
creaſed by 120, which number is uniformly the difference between the logarith- 
mic co-ſine of the true and apparent altitudes of a fixed ſtar, or any other: celeſ- 
tial object which is not ſenſibly affected by parallax ; that object being more than 
25 high. At altitudes leſs than 25* this uniformity ceaſes, and the difference 
of the ſines is leſs than 120 by the numbers contained in Table XI. conſe- 
quently the arithmetical complements in Table IX. muſt be leſſened by the 
numbers contained in that Table. Table IX. depends on the ſame arguments, 
and the logarithms are taken out of it exactly in the ſame manner as the numbers 
are out of Table VIII. | es 


TABLE KX. 


The numbers in this Table are to be ſubtrafted from the logarithms taken out of 
Table IX. when the moon's diſtance from the ſun is obſerved. The difference of the 
logarithmic co-ſines of the true and apparent altitudes of the ſun being leſs than 1 — 

f 7 


1 


by theſe differences, on account of the ſun's altitude being ſenſibly affeted by 
parallax, as well as refraction, 4 


BE + } + WÞ - * 


This Table contains the moon's parallax in altitude to every minute of her ho' 
rizontal parallax. It is to be entered with the moon's horizontal parallax at the 
top, and her altitude in the left-hand fide-column ; and under the former, and 
oppolite to the latter, ſtands the moon's parallax in altitude, to the neareſt mi- 
nute. It is of uſe in reducing the apparent diſtance of the ſun and moon, or of 
the moon and a ſtar to the true diſtance, by Mr. Lyon's method, as given in the 
firſt edition of the Requiſite Tables, bur is not uſed in the improvement of that 
method, given in this edition; Table VIII. being uſed in its ſtead, 


en XNL 


Is alſo uſeful in Mr. Lyon's method of reducing the apparent diſtance of celeſtial 
objects to the true. 


E XIV. 


This Table is very uſeful for converting degrees and minutes of the equator 


into time, and the contrary. The method of uſing it is too obvious to need 
pointing out, 


TABLE XV. 


This Table is analogous to the common tables of logiſtical logarithms ; but 
continued up to three degrees, or hours, which are here made the radius of the 
Table, inſtead of one degree, or hour, as hath been uſual in other tables of this 
kind. By this means it is peculiarly adapted to the purpole of tinding the 
apparent time at Greenwich, by comparing the obſerved diſtance of the moon and 
ſun, or of the moon and a fixed ſtar, when reduced to the true, with the ſame 
diſtances, put down in the Nautical Almanac for every three hours, under the 
meridian of Greenwich. In taking the logarithms out of this Table, the degree, 
or hour, and the minutes to either, muſt be looked for at the top of the page, 
and the ſeconds in the left-hand ſide- column; under the former, and oppoſite to 
the latter, ſtands the logarithm ſought. , 

Theſe logarithms are alſo very uſeful in facilitating the computation of. the 
effects of parallax and refraction upon the moon's diſtance from the ſun or a ſtar, 
either by Mr. Lyon's method, or theſe two which were invented by the Rev. Dr. 
Maſtelyne, Aſtronomer Royal, and Mr. Witchell, F. R. S. and inſerted at the end 
of the Nautical Almanac for 1772 ; and alſo in every caſe where a proportion is to 
be worked, in which two or more of the terms are ſexageſimals, aud do not 
exceed three degrees, or three hours. . 


TABLE XVL 


Is intended to facilitate the ſolution of the problem for finding the latitude of a 
ſhip at ſea, having the latitude by account, two obſerved altitudes of the ſun, 
the time elapſed between the obſervations, meaſured by a common watch, and 
the ſun's declination, The ſolution of this very uſeful problem, on theſe princi- 
ples, was firſt invented by Mr. Cornelis Douwes, examiner of the ſea officers and 
pilots by the appointment of the right <q College of Admiralty — ax 
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ſterdam, about the year 1740. They were ſome time ſince tranſmitted by him 
to the Lords Commiſſioners of the Engliſh Admiralty; and Mr. Dounves was re- 
warded with gol. by the Commiſſioners of Longitude. It has ſince been found 
that they may be uſefully applied in the ſolution of other problems, for which 
purpoſe the column, intitled log. riſing, has been extended to 9 hours, 


TABLE XVII. 


Is a Table of natural ſines, which are wanted in computing the latitude of a 
ſhip at ſea by means of the preceding table: they will alſo be found uſeful on 


| ſome other occaſions, as will be ſhewn in the courſe of the following rules and 
examples. 


TABLE XVIII. 


Contains the logarithms of natural numbers, from 1 to 10, ooo; and to five 
decimal places of figures, which is as far as they are generally wanted in the 
practice of navigation. The index muſt be prefixed by the computer, and is al- 
ways leſs by unity than the number of figures in the natural number, 


TABLE XIX. 


The logarithmic ſines, tangents, and ſecants have been found abundantly ſuffi- 
cient for the general purpoſes of navigation, when printed to five places of 
figures, beſides the index: accordingly the tangents and ſecants are exhibited 
to no preater length in this Table. But it was thought expedient to print the 
ſines to ſix places of figures, beſides the index, for the convenience of ſuch gen- 
tlemen as chuſe to uſe that improvement of Mr. Dunthorne's method of reducing 
the apparent diſtance of the ſun and moon, which is inſerted in Problem X. of this 
book, becauſe the reduced diſtance cannot be had trve to the neareſt ſecond by that 
method with fewer. Moreover, in order to facilitate the taking out of the ſines 
to ſingle ſeconds, the differences of thoſe ſines to 100” are printed in two ſmall co- 
lumns adjoining to them, and denominated Diff. 100%, and D. ſo that by mul- 
tiplyiog this difference by the number of odd ſeconds, cutting off the two right 
hand figures of the product, and adding the remaining ones to the right hand 
figures of the ſines of the even minute, or ſubtracting them from the co- ſines of 
the even minute, will give the logarithmic ſine, or co - ſine, for the degrees, mi- 
nutes, and ſeconds propoſed. 


rn I. | EXAMPLE If 

Suppoſe it were required to find the | Find the Log. co-ſine of 74 1&' 34”. 
ſine of 24 16 48”, The diff. ro 100” is — 748 
The diff. to 100” is — 467 Multiply by — 34 
Multiply by — 48 | — 
— 2992 

3736 | 2244 
1868 — 


| Subtract — 254,32 
Add — 224,16 | Log. co- ſine of 74* 1& 9, 433226 
Log. ſine of 240 16 — 9, 613825 a8 


Log. co- ſine of 74* 16 34” 9,432972 


Log. ſine of 24* 16' 487 9,614049 | 
On 


1 


On the contrary, if the degrees, minutes, and ſeconds be wanted to a giren 
logarithmic ſine, or co-ſine. | 

Look for that ſine which is next leſs, or the co-ſine which is next greater 
than the given one; againſt which ſtand the degrees and minutes. Take the 
difference between the ſine or co-ſine, thus found, and the given one; add two 
Cyphers to it, divide this number by the difference to 100%, and the quotient 


will be the ſeconds to be annexed to the degrees and minutes found before, 


EXAMPLE I. 


Find the degrees, minutes, and ſe- 
conds correſponding to the log. ſine 
0,614049. | 

Given ſine is — 9, 614049 
Sine next leſs (24 16') — 9, 613825 

The difference is — 224 

Two cyphers being added, makes 
22400; and if this be divided by 467, 
the diff. to 100“, the quotient will be 
48“, to be annexed to 24 167: the an- 


EXAMPLE II. 


Find the degrees, minutes, and ſe- 
conds anſwering to the log. co- ſine 
9,432968. 

Given co - ſine is — 9, 432968 
Co- ſ. next greater (740160) 09, 433226 


The difference is — 258 
Two cyphers being added, makes 
25800; and this being divided by 748, 
the diff. to 100%, the quotient will be 


34, to be annexed to 740167: the 


{wer is therefore 24® 16/ 48”, | anſwer is therefore 74 16 34“. 


But that this additional place of figures may no ways embarraſs thoſe who 
want five places only, the ſixth place is ſeparated from the others by a point; by 
which means the five firſt places, after the index, are taken out as readily as if the 
ſixth place was not there: with this caution however, that when the ſaid ſixth 
bee exceeds 5; the preceding figure, or laſt of the other five, mult be increaſed 

y unity, IS 


TABLE XX. 


An exact knowledge of the geographical ſituation of places is of the utmoſt im- 
portance, eſpecially to ſea-faring perſons : it has therefore been thought proper 
to add a Table of thoſe places, of which the ſituations are ſuppoſed to be known 
with tolerable exaftne(s ; either from aſtronomical obſervations made there, or 
from good geographical ſurveys. | 

In this Table all the places are inſerted that are contained in a paper, lately 
compiled with great care and judgment by Alexander Dalrymple, Eſq. F. R. S. 


for the uſe of the commanders and officers of the ſhips employed in the honoura- 


ble Eaſt India Company's ſervice ; as alſo thoſe inſerted by the Rev. Dr. Maſ- 
telyne, F. R. S. and Aſtronomer Royal, in his Britiſh Mariner's Guide to the Diſ- 
covery of the Longitude, publiſhed in 1763; thoſe in the ſmall, but accurate 
geographical Table prefixed to the late Profeſſor Mayer's ſolar and lunar Tables; 
the principal of thoſe in the Connoiffance des Temps for 1781; and alſo of thoſe 
which have been determined from the obſervations in the courſe of captain Cook's 
late voyage towards the ſouth, and publiſhed by order of the Commiſſioners of 
Longitude. Beſides theſe, the ſituations of a great number of places have been 
ſelected from the Philoſophical Tranſactions of the Royal Society of London, 
the Memoirs of the Royal Academy of Sciences at Paris, the accounts of the voy- 
ages lately made by order of the king of France by M. M. Chabet, Fleurieu, and 


Verdun, and ſome few others, which have been determined from obſervations that - 


are not in print. 
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The Table is divided into ſeven columns ; the firſt contains the names of the 
ſeveral places, digeſted in an alphabetical order; the ſecond, the part of the 
world; the third, the country, coaſt, or ſea, which they are in; the fourth, the 
Jatitude; the fifth and ſixth, the longitude, in degrees and in time, reckoned from 
the meridian of Greenwich; and in the ſeventh are put dowa the times of high- 
water on the days of the full and change of the moon, at thoſe places where it has 


been obſerved. 


This Table being intended chiefly for the uſe of the practical navigator, and 
given only as the beſt that can at preſent be made out with any reaſonable cer- 
tainty, it was not thought neceſſary to particularize the obſervations from whence 


the ſituations are derived: much the greater number of thoſe, for whoſe ule it is in- 


tended, would receive no ſatisfaction from a detail of this nature; and thoſe who 
are more curious in theſe matters will conſult the original authors, enumerated 


above, and from whence they have been collected, and where, in general, theſe 
circumſtances may be found. 


TABLE XII. 


As the moon paſſes the meridian of any place Jater every day than ſhe did the 


day before by a number of minutes, which is equal to the difference between the 


daily variation of the moon's right aſcenſion, in time, and that of the ſun; it is 
obvious that the moon will paſs the meridian of ſuch places as are to the weſt- 
ward of Greenwich later, and the meridians of ſuch places as are to the eaſtward 


of Greenwich ſooner, than ſhe paſſes the meridian of Greenwich by a number of 


minutes, which are to the number of minutes in the above-mentioned difference, 
as the diſtance of that meridian from the meridian of Greenwich is to 360% And 
becauſe it is frequently of uſe, at ſea, to know the time of the moon's paſſage 
over the meridian, generally called her ſouthing; the number of minutes by 
which ſhe paſſes the meridian of any place, before or after the time at which ſhe 
paſſes the meridian of Greenwich, is inſerted in this Table. The Table is to be 


entered in the top column with the daily variation of the moon's paſling the me- 


ridian, and in the left hand ſide- column with the longitude of the ſhip or place; 
directly under/the former, and oppoſite to the latter, ſtand a number of minutes, 
which being added to the time of the moon's paſſage over the meridian of Green- 
wich, if the longitude be weſt ; or ſubtracted from it, if the longitude be eaſt, 
will give the time of its paſſage over the meridian of the given place. 


Note, The daily variation of the moon's paſſing the meridian is found by 


taking the difference between the time of the moon's paſſage over the meridian of 


Greenwich, on the propoſed day and the day following, if the ſhip or place is in 


welt longitude ; or between the time of her paſſage on the propoſed day, and that 
preceding it, if the ſhip or. place is in eaſt longitude. 


TABLE XXII. 


This Table is uſeful in finding the moon's declination at a given place and time 
from her declination given in the Nautical Almanac for noon and midnight at 
Greenwich. The manner of uſing it is the ſame as that of Table IV. except that 
is to be entered with the variation of the moon's declination in twelve hours inſtead 
of the day of the month; and therefore requires no farther explanation. 


nat 


his 


6. 2g ] 


TABLE III. 


This Table will be found very uſeful in finding the ſun's right aſcenſion for 
any given time, either before or after noon, under the meridian of Greenwich, 


from the right aſcenſions of the ſun, given on p. II. of the Nautical Almanac for 


noon at that place; and alſo in finding the ſun's right aſcenſion at noon under any 
other meridian, It will alſo greatly facilitate the finding the fame thing for 
any time under any given meridian, by combining the two former Problems toge- 
ther. The Table muſt be entered at the top with the daily variation of the ſun's 
right aſcenſion, and in the left hand column with the given time from noon, or 
with the ſhip's longitude in the right hand column; and directly under the for- 
mer, and oppoſite to the latter, ſtand a number of minutes and ſeconds to be 
added to the ſun's right aſcenſion for noon at Greenwich, if the time be after 
noon, or the longitude of the ſhip be weſt ; but to be ſubtracted from it if the 
time be before noon, or if the longitude of the ſhip be caſt. 


rn 


What is the ſun's right aſcenſion at noon, in longitude 124 eaſt on May 24th 
1780? | | 


May 24th ſun's right aſcenſion at Greenwich — 9 1s 2 
I24* E. long. under daily diff. 4” 2 in Tab, XXIII. gives ſub. 1 23 


Sun's right aſcenſion at noon in long. 124% eaſt — 4 5 44 


Ex A Au 1 II. 


What is the ſun's right aſcenſion on July 21ſt 1780, at 9˙ 42“ P. M. at 
Greenwich? | 


Sun's right aſcenſion for noon at Greenwich — — 8 5“ 18" 
9b 42 P. M. and daily var. 3059“ give in Tab. XXIII. add 1 I 


— 


Sun's right aſcenſion at 9 42 P. M. — N 


Ex AML E III. 


What was the ſun's right aſcenſion at 6" 48” A. M. on Jan. 16th 1780, in lon- 
gitude 680 welt ? 


6h 48! A. M. is 5b 12' before noon. 

Sun's right aſcenſion at noon at Greenwich — — 19Þ 52! 2 
Long. 68* W. and daily diff. 4' 15” give in Tab. XXIII. add 49 
zh 12/ before noon, and daily diff, 4* 15“ give - ſubt. 56 


— 


Sun's right aſcenſion at the given time and place — — 19 52 14 


—ͤͤ ͤ— Q ͤ oe AEDs oo —————⁵² »— — 


- 
> . 


— 


— - 8 * » 4 
* Cas "_ —_— 


© ay Fe a. 
_ » 
we — 


*I— 


| 
| 


| 
4 
? 
: 
+ /. 
p 
1 
= 
| 
C 
- 
9 
; 
+” 
1 * 
HT 
= 


K . i — Loa —— I" LD TS. —OO — ß — r U ⁵˙—LÄ ET Or __ 
N - —— * „1 
* 


The UsE and ExXEMPLIFICATION of the 
TABLES. 


PROBLEM I. 


O find the latitude of a ſhip from the obſerved meridional altitude of 
the ſun's upper or lower limb. | . 


EX. 


Correct the obſerved altitude of the ſun's limb for its ſemi- diameter (Nautical 
Almanac, p. III.) the refraction (Table I.) the dip of the horizon (Table II.) and, if 
you pleaſe, the parallax in Altitude (Table III.) which will give the true meri- 
dional altitude of its center. Take the true altitude from go“ o“, and it will 
leave the true diſtance of the ſun's center from the zenith; which is north if the 
zenith was to the north of the ſun, or ſouth if it was the contrary. Take the 
ſun's declination out of the Nautical Almanac (p. II.) noting whether it be north 
or ſouth. 

Then, if the zenith-diſtance and declination are both north, or both ſouth, add 
them together; but if one be north and the other ſouth, ſubtract the leſs from 
the greater, and the ſum or difference will be the latitude ; of the ſame name 


with the greater, 


July 24th 1780, longitude 54* weſt, the meridional altitude of the ſun's 
lower limb was obſerved to be 59* 16', the zenith being north of the ſun, and 
the height of the obſerver's eye 24 feet above the ſurface of the ſea; what was 


the latitude ? 


Altitude of the ſun's lower limb awe { - — 59% 16 0% 
Refraction from Table I, —— ſubtract a 34 
Dip of the horizon from Table II. ſubt. — 4 40 
Parallax in altitude, Table III. — add — 4 
The ſun's ſemĩ · diameter (p. III. Nautical Almanac) add 15 48 
True altitude of the ſun's center 8 59 26 38 
| "7 
True zenith-diſtance — — — 30 3 3 "0s N. 


The ſun's declin. (p. II. Nautical Almanac) —— 19 41 po N. 


Latitude of the ſhip — — 50 16 22 N. 


SCHOLIU Mu. 


0 15 ] 


SCHOL1IU M. 


It has been uſual to divide the rule for this problem into different caſes ; but 
the neceſſity for ſuch diviſion aroſe wholly from aſſuming, improperly, the zenith 
of the place as the fixed point, inſtead of the ſun. 


F022: . 


. To find the latitude of a ſhip from the obſerved meridional altitude of a fixed 
als 


R VL Þb 


Correct the obſerved altitude of the ſtar for refraction (Table I.) and the dip 
of the horizon (Table II.) which will give the true altitude. Take the true al- 
titude from go o, and it will leave the true diſtance from the zenith, which is 
north or ſouth according as the zenith is to the north or ſouth of the ſtar at the 
time of obſervation. Take the ſtar's declination out of Table VII. noting whe- 
ther it be north or ſouth. | 

Then, if the zenith diſtance and declination be both north, or both ſouth, 
add them together; but if one be north and the other ſouth, ſubtract the leſs 
from the greater, and the ſum or difference will be the altitude ; of the ſame 
name with the greater, 


ET AMI. k. 
March 29, 1780, the meridional altitude of Procyon was obſerved 77* 27, 


the zenith being fouth of the ſtar, and the height of the obſerver's eye 22 feet 


above the ſurface of the ſea ; what was the latitude ? 


Meridional altitude of Procyon =—— — n 
Refraction from Table I. ſubtract —— —' 13 
Dip of the horizon (Table II.) ſubtract — — 4 28 


True altitude of Procyon — — — 77 22 34 


go o o 
True zenith diſtance of Procſonk— — 12 37 26 8. 
Declination of Procyon — — — 5 46 39 N. 
Latitude of the ſhip — — — 50 47 8. 


PROBLEM III. 


To find the latitude of a ſhip at ſea from the obſerved meridional altitude of 
the moon's upper or lower limb. 


RU LE. 


Correct the obſerved altitude of the moon's limb for its ſemi · diameter at the 
time of her ſouthing (Nautical Almanac, p. VII.) the dip of the horizon (Ta- 
ble II.) the correction of its altitude (Table VIII.) and, if you pleaſe, the augmen- 
tation of its ſemĩ/ diameter (Table IV.) which will give the true meridional alti- 
tude of its center. Take the true altitude from 90 o/, and it will leave the 


true diſtance from the zenith, which is north or ſouth according as the zenith is 


north 


— — —E— — — — —— — — 
1 2 


1 
north or ſouth of the moon. Take the moon's declination out of the Nautical 
Almanac (p. VI.) by the help of Table XXII. and note whether it be north or ſouth, 
Then, if the zenith-diſtance and declination are both north, or both ſouth, add 
them together; but if one be north and the other ſouth, ſubtract the leſs from the 
greater, and the ſum or difference is the latitude ; of the ſame name with the 
greater. | 


Ex AMG IL. E. 

Auguſt 2oth 1780, the meridional altitude of the moon's upper limb was ob- 
ſerved to be 67 427”, the zenith being north of the moon, and the height of the 
obſerver's eye 23 feet above the ſurface of the ſea ; what was the latitude ? 

On the given day, the moon paſſed the meridian at 16h 10'; that is, at h 10/ 
after midnight ; at which time the moon's horizontal parallax was 55/ 18” ; the 
correction of her altitude, by Table VIII. 20” 56“; and her declination 
12* 147 N. | 


Meridional altitude of the moon's upper limb — 6 42 30% 


— 
— 


| Refraction from Table I. ſubtract — 8 23 

6 Dip of the horizon from Table II. ſubtract — 4 34 

| Semi-diameter from p. VII. Nautical Almanac, ſubtract re 6 

| Augmentation of the ſemi-diameter (Table IV. ) ſubtract 15 

f | 67 22 14 

4 Correction from Table VIII. add — — 1 

| if True meridional altitude of the moon's center — 67 43 10 

El 90 0 © 

1 | 5X 

1 True zenith diſtance — — — 22 16 50 N. 
| The moon's declination — — E ̃ä̃] 0 
g rr 

0 Latitude of the ſhip — — — 34 30 so N. 
| 
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SCN ©OL 110M, 


Tf the meridional altitude of a circum-polar ſtar be obſerved when it is below 
the pole, or the meridional altitude of the ſun, at midnight, in any place where 
it does not ſet : then, if to ſuch altitude, corrected as above, there be added the 
ſtar or ſun's polar-diſtance ; that is, the complement of its declination, the ſum 
will be the latitude of the place; of the ſame name with the declination. 
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PROBLEM IV. 


I 0 find the latitude of a ſhip at ſea, having the latitude by account, two ob- 
ſerved altitudes of the ſun, the time elapſed between the obſervations, meaſured 
by a common watch, and the ſun's declination, 


KY n. 


| To the log. ſecant of the latitude by account, add the log. ſecant of the ſun's 
| declination : their ſum, rejecting 20 from the index, is the log. ratio. | 
From the natural fine of the greater altitude, taken out of Table XVII. ſub- 


tract the natural fine of the leaſt altitude: find the logarithm of the remainder, 
and write it under the log. ratio, | 


With 


1 


With half the elaßſed time enter Table XVI. and, from the column of half 
elaþ/ed time, take out the logarithm anſwering to ir, which is alſo to be ſet down 
under the log. ratio, | 

Add theſe three logarithms together, and look for their ſum in Table XVI. in 
the column of middle time; and, having found the logarithm neareſt to it, take 
out the time correſponding, put it under half the chpied time, and ſubtract the 
leſs from the greater : their difference will be the time trom noon when the greater 
altitude was taken. | | : 

With this time enter the Table again, and, from the column of /zg. riſing, take 
out the logarithm correſponding to it: from this logarithm ſubtract the log. ratio, 
and the remainder will be the logarithm of a natural number, which being found 
in Table XVIII. and added to the natural fine of the greater altitude, will give 
the natural ſine of the meridional altitude of the ſun, 

From the meridional altitude of the ſun the latitude of the ſhip is to be found by 
the latter part of Problem I. | 


SE MS@LLTU M 


If the latitude found by the preceding rule differ conſiderably from the latitude 

. by account, the operation muſt be repeated, uſing the latitude laſt found, in- 

ſtead of the latitude by account, until the reſult gives a latitude which agrees 
nearly with the latitude uſed in the computation, 


2 3 3 8 . 


July 2oth 1779, being at ſea, in latitude 39 28“ N. by account, at 11* 300 15” 
by my watch, the altitude of the ſun's lower limb was obſerved to be 68187; 
and at 12h 26' 28”, it was 70* 58”, the height of my eye above the ſurface of 
the ſea being 21 feet : what was the true latitude of the ſhip ? 


Alt. ſun's L. L. 1ſt obſ. 68 18 45 — Alt. ſun's L. L. 2d obſ. 50 58 © 


Dip of the horizon ſubt. 4 22 4 22 
Refraction, ſubtract — 23 19 
JW Sun's ſemi-diameter, add 15 48 15 48 
— True altitude ſun's center 68 29 48 | 8917 


25 Time by Alt. fun's Natural 


watch. center. ſine, — Lat. by acc. - 39 287 ſecant - 0.11239 
11* 30015“ - 68* 30' - 93042 — Sun's declin. - 20 41 fecant - 0.02893 


12 26 28 71 9 94637 — Log. ratio — — 0.14132 
ob- o 5b 13 elapſ. time. i592 — — Logarithm — — 3.20194 
ſured 0 28 64 — — Logarithm of half the elapſed time — — o.91154 


0.20 368 — Logarithm of the middle tme — — 4.25480 


— — ——— 


Log. riſing — 1.72869 


0 7 30 Time from noon 
| | Log. ratio — — 0.14132 


ſan's 


Natural number — — 39 — — 1.58737 


c | Natural 


:4 a7 


Natural number, — — 39 


Natural ſine of greater altitude — 94637 
Natural fine of merid. altitude — 94676 


Meridional zenith diſtance — 
The ſun's declination — 


Latitude of the ſhip — — 39 28 North. 


RAW? LL 2 . 


Nov. 21ſt 1779, being at ſea, in latitude 50 4o' N. by account, and longitude 
48 Weſt, at 106 17' 30// by watch, the altitude of the ſun's lower limb was ob- 
ſerved to be 17 44, and at 11h 17” 30“ it was 19 312', the height of the ob- 
ſerver's eye above the ſurface of the ſea being 21 feet : what was the latitude of 
the ſhip? | 


Alt. of ſun's L. L. at 1ſt ob. 17 4' 15“ Alt, of ſun's L. L. at 2d ob. 19 31' 45” 


Dip of the horizon, ſub. 4 22 4 22 
Refraction, ſub. _ 3 | 2 39 
Semi-diameter, add — 16 15 16 15 
True alt, ſun's cent. I7 13 4 19 40 59 
Time by Alt. ſun's Natural 
watch. center. fine, Lat. by acc. 50 40 ſec. = 0.19803 
10* 17” 30” 17% 13 - 29599 Sun's declin. 20 ofec. = 0.02701 
11 17 30 - 19. 41 - 33682 Log. ratio - 0.22504 
1 © d elapſ. time. 4083 - C qgarithm - 3-61098 
o 30 o half elapſed time — Logarithm - 0.88430 
1 © 50 middle tine — — — 4.72032 


o 30 5o time from noon — — Log. riſing — 2.95599 
Log. ratio — 0.22504 


Nat. number — 538 — 
Nat. ſine gr. alt. — 23682 - 90 & 


Nat. ſine mer. alt. 34220 20 I 


Meridional zenith diſtance 3 
The ſun's declination = „ 1 0 


Latitude of the ſhip — 49 59N. | 


As the latitude reſulting from this computation differs 41 miles from that by 
account, the operation muſt be repeated, uſing the laſt found latitude inſtead of 
that by account, 


Laſt 


1 


Laſt found latitude 49 59 ſec. - 0.19178 

Sun's declination 20 o ſec. =» © 02701 

Log. ratio - . 21879 

Diff. N. fines 4083 — Logarithm - 3.61098 

Half elapſed time o 30' ff —— Logarithm - 0.88430 


1 ©'6 — Middle time 4.71407 


— . — — — 


Time from noon = O 300 — Log. riſing 2.93223 
Log. ratio - 0.21879 


Natural ſine gr, altitude” 33682 4 * Log 0 0 71344 


Nat. ſine mer. altitude 34199 . - 20 0 


70 o ꝛenith diſt, 
20 o ſun's declin. 


— — 


50 o latitude N. 


The latitude laſt found differing only one minute from that uſed in the opera- 
tion may be relied on as the true latitude. x 

In the two preceding examples it has been ſuppoſed that both altitudes were 
taken at the ſame place; but as that can ſeldom happen at ſea, it is neceſſary to 
ſhew how to correct one of the altitudes ſo as to make it what it would have 
been if obſerved at the ſame place where the other was; and this may readily 
be done as follows : | | 

Let the bearing of the ſun be obſerved by the compaſs at the inſtant of the 
firſt obſervation : take the number of points between it and the ſhip's courſe, cor- 
rected for lee-way, if ſhe makes any; with which, if leſs than eight, or with 
what it wants of 16 points, if more than eight, and the diſtance run between 
the obſervations, enter the Traverſe Table, and take out the difference of latitude 
correſponding to them. Add this difference of latitude to the firſt altitude, if the 
number of points between the ſun's bearing and ſhip's courſe were leſs than 
eight; but ſubtract it from the firſt altitude, if the number of points were more 
than eight, and it will be reduced to what it would have been if obſerved at the 
ſame place where the ſecond was. | 

NoTE, The reſult of the operation will be the latitude of the ſhip at the time 
when the ſecond altitude was taken, and muſt be reduced to noon by means of 
the log. 


Ex AMGV LE III. 


November 19th 1779, latitude by account 4) 34 N. longitude 30 E. at 
90 55' 30“ by watch, the altitude of the ſun's lower limb was obſerved to be 
17 24', and the bearing of its center by compaſs, S. b. EZ E. and at 
12 54/ 10% the obſerved altitude of its lower limb was 2145, the height of 
the obſerver's eye being 20 feet. The ſhip's courſe, by compaſs, was E. 4 8. 
at the rate of ſeven knots, and ſhe made no lee-way : what was the true lati- 


tude of the ſhip at the time of the latter obſervation ? 


C2 | Ship's 


— — - 41 


— 


— — ee ee 
— 


— CET — 
. — — ——ñ— racn—_—_ — — 


law | 
Ship's courſe E. 18. — 11 points 
Sun's bearing S. b. E. ZE, 14 points 


Angle between — 61 points. diſtance run 21 miles. 
Difference latitude (add) — 7 o 


Alt. ſun's low. limb, 1ſt obſ. 17 24 © 


Firſt altitude reduced - 17 31 O Alt. ſun's lower limb, 2d obſ. 21* 45 30” 


Dip of the horizon, ſubt. 4 16 _ 4 16 
Refraction, ſub. — 3 0 — 2 22 
Sun's ſemi - diam. add — 16 15 | — — 16 15 
True alt. ſun's center — 17 39 59 — 21 55 7 
Time by Alt. ſun's Natural 1 
Watch. center. ſine. Lat. by acc. 47 34 ſec. 0.17087 
gh 55 30“ 1740 30348 Sun's decl. 19 30 ſec. + o. 2565 
ie 21 55 237326 — Log. ratio — 0.19652 
2 58 40 elapſ. time 6978 _ Logarithm — — 3.84373 
1 29 20 half elapſ. time —— Logarithm _—— 0.42022 
o 33 10 middle time © — Logarithm — 444 
0 56 10 time from noon — Log. riſing — 3.47539 
| 5 Log. ratio — 0.19652 
Natural number | * 1901 _ 2 ; 3-27887 
Natural ſine of greater alt. 37326 — 

Natural ſine of mer. alt. 39227 = 23 6 

Meridional zen. diſt, - 66 54 

Sun's declination - bs: 2 0 


Latitude of the ſhip a 47 2 


Be. 


EXAMPLE IV. 


October 28th 1766, latitude by account, at the time of the latter altitude 
47* 50 N. at 11h 287 20”, A. M. by watch, the altitude of the ſun's lower 
limb was obſerved 28* 18/, and the azimuth of his center by compaſs, S. b. W. 
At 20 587 20“ by watch, the altitude of his lower limb was found 16 40“; the 
height of the obſervet's eye being 20 feet; moreover the ſhip's courſe was N. E. 
with her larboard-tacks on board, at the rate of ſix knots, and ſhe made half a 
point lee - way: what was the latitude of the ſhip when the latter altitude was 
taken? © | 3% þ2- 66. 200 ; 


Ship's co. N E. with J a point lee-way on the larboard-tack makes N. E. 4 B. 
which is twelve points and a half from S. b. W. the ſun's bearing at the firſt ob- 
fervation ; which being taken from 16 points, becauſe it is above eight, leaves 


31 Point. 


1 
31 points. This, as a courſe, with 21 miles, the diſtance run between the ob- 
lervations, gives diff. of lat. ſub. o 16' 00 
Alt. ſan's low. limb at 1ſt obſ. 28 18 © 


Firſt altitude reduced — 28 2 O Alt. l * 2d obſ. 16° 4& ©&o' 


Dip of the horizon, ſub. = & 16 ++ - 4 16 
RefraQtion, ſub. - 1 46 - - - 989 0 
Semi · diameter, add - 16 10 - - — 16 10 
True alt. of the center 28 12 8 — — — 16 48 46 
Time by Alt. ſun's Natural Lat. by acc. 47 50 ſec. = = 0.17309 
watch, center, ſine. Sun's decl. 13 17 ſee, = «= 0.01 178 
- 21> 28' 20” a28* 12* 47255 Log. ratio — = 0.18487 
14 58 20 16 49 28931 a 
33 _© | © elapf, time 18324 — — Logarithm — 4.26302 
1 45 © half elapſed time — Logarithm — 0.35430 
1 14 o middle time — — Logarithm — 4.80219 
o 31 © time from noon — — Log. riſing — 2.96067 
Log. ratio — 0.18487 
Natural number 597 9 2.77580 
Natural ſine of greater altitude - 47255 f 
90? & 
Natural ſine merid. altitude 47852 = 28 35 


The ſun's meridional zen. diſtance = 61 25 
The ſun's declination - 13 17 


The lat. of the ſhip — 48 8N. 


Remark I. The operation is the ſame whether the ſun hath north or ſouth 
declination ; and alſo whether the ſhip be in north or ſouth latitude. | 

Remark Il. When the ſun hath no declination, the ſecant of the latitude will 
be the hog. ratio. 

Remark III. The obſervations muſt always be taken between nine o'clock in 
the morning and three in the afternoon ; and the nearer the greater altitude is 
to noon, the better. 

Remark IV. If both obſervations are in the forenoon, the interval muſt not 


be much leſs than half the diſtance of the firſt obſervation from noon. 


Remark V. If both obſervations are in the afternoon, the interval between 
them muſt not be much leſs than the diſtance of the firſt obſervation from noon. 
Remark VI. If one obſervation be in the forenoon, and the other in the after- 
noon, the interval muſt not exceed four hours and an half. 
Remark VII. The above limitations are founded on a ſuppoſition that the ſun's 
«oi. yr zenith diſtance is not leſs than the latitude of the place; but if the 
atitude of the place ſhould be double the ſun's meridional zenith diſtance, the 
firſt of two altitudes taken in the forenoon muſt not be before half paſt nine, nor 
the ſecond before three quarters paſt ten. The firſt of two taken in the after- 
noon muſt not be later than a quarter paſt one, nor the ſecond after half paſt * 
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If one be taken in the morning and the other in the afternoon; that in the morn- 
ing muſt not be taken before half paſt nine o'clock, and the interval between 
them muſt not exceed 35 hours. 

Remark VIII, If the latitude of the place be three times the ſun's meridional 
zenith diſtance, the firſt of two obſervations taken in the forenoon muſt not be 
before ten o'clock, nor the ſecond before eleven. The firſt of two taken in the 
afternoon muſt not be later than one o'clock, nor the ſecond after two. If one 
obſervation be taken in the forenoon, and the other in the afternoon ; that in 
the morning muſt not be before ten, and the interval between them muſt not ex- 
ceed 3 hours. 

Remark IX. If the latitude be five times the ſun's meridional zenith diſtance, 
the firſt of two obſervations taken in the forenoon muſt not be before half paſt 


ten o'clock, nor the ſecond before a quarter after eleven. The firſt of two taken 


in the afternoon mult not be later than three quarters paſt twelve, nor the ſecond 
later than half paſt one o'cleck. If one be taken in the forenoon, and the other 
in the afternoon ; the morning one muſt not be before half paſt ten, and the in- 
terval between them muſt not exceed two hours and a quarter. 

Remark X. If the latitude be twelve times the ſun's meridional zenith diſtance, 
the firſt of two obſervations taken in the forenoon muſt not be before eleven o'clock, 
nor the latter before half paſt eleven, The firſt of two taken in the afternoon 
muſt not be after half paſt twelve, nor the latter after one o'clock. If one be in 
the forenoon, and the other in the afternoon, the morning one muſt not be be- 
fore eleven o'clock, and the interval between them not more than an hour and 
an half. | 

If the preceding remarks be attended to, the latitude found by the calcula- 
tion will be, at leaſt, five times nearer the truth than the latitude by account ; 
that is, the error in the computed latitude will not be above a fourth part of the 
difference between them : and hence a judgment may be formed whether it will 
be neceſſary to repeat the computation with the latitude laſt found or not. 


PROBLEM V. 


The apparent time, the ſhip's latitude and longitude, and the ſun's declination 
being given, to find its altitude. 


MR Cn 


If the ſun's declination, and the co-latitude of the ſhip be both north or both 
ſouth, take their ſum *; but if one be north and the other ſouth, take their dif- 
ference for the ſun's meridional altitude. 

With the apparent time from noon enter Table XVI. and take the logarithm 
correſponding to it out of the column of log. ring; to which add the co- ſine 
of the latitude, and the co- ſine of the ſun's declination; their ſum, rejecting 
20 from the, index, will be the logarithm of a natural number, which being 
ſubtracted from the natural ſine of the meridional altitude, will give the natural 
ſine of the ſun's altitude at the given time. | 


EXAMPL E I. 


What is the true altitude of the ſun's center in latitude 49 57' N. on July 
L &th 1780, at 6 56" 20” in the morning ? 


If this ſum exceed goò take it from 180, and uſe the natural fine of the remainder. 
Appa- 


— 23 J 


x0 
Apparent time — 6 56 20 A. M. 
Time from noon = 8. 4.40 Log. riſing (Table XVI.) — 4.87890 


Co-latitude — 40 3“ N. — nes — 9 80852 
Sun's declin, — 19 34 N. — — Co-ſine — 997417 


45876 +» 4.66159 


Merid. altit. — 59 37 = Nat, ſine — 86266 
True alt. ſun's cent. 23 49 - Nat. fine — 40390 


EAN LE IL 


What was the true altitude of the ſun, at London, on November 24th 1779, 
at zu 21' 30”, apparent time, in the afternoon ? 


Apparent time from noon 3h 21' 30” — Log. riſing. — 4.55900 
Co-latitude — 38% 28“ N. — Log. ſine — 9.79383 
Sun's declination 20 38 8. — Log. co-ſine — 9.97121 
| 21088 — Log. 4.32404 
Merid. altitude — 17 50 Nat. fine — 30625 


True alt. ſun's center 5 28 - Nat. fine — .09537 


s — — 


PROBLEM VL 


The apparent time, and the latitude and longitude of the ſhip being given, to 
find the altitude of any known fixed ſtar, 


KV & bh 


Turn the longitude of the ſhip into time; and, if it be weſt, add it to, but if 
it be eaſt, ſubtra& it from the apparent time, and you will have the time at 
Greenwich. Take the ſun's right aſcenſion for that time out of the Nautical 
Almanac, and add it to the apparent time at the ſhip, which will give the right 
£3 aſcenſion of the mid- heaven. Take the ſtar's declination and its right aſcenſion 
out of Table VII. and take the difference between its right aſcenſion and the 
— aſcenſion ofthe mid- heaven, which will be the diſtance of the ſtar from the 

meridian, | x 
; With the diſtance of the ſtar from the meridian take the log, riſing out of 

Table XVI. to which add the co-ſine of the ſhip's latitude and the co-line of the 

ſtar's declination ; their ſum, rejecting twenty from the index, will be the loga- 

rithm of a natural number, which being ſubtracted from the natural ſine of the 

meridian altitude 4 ſtar (found as in the preceding problem) will give the na- 
ly tural ſine of the ſtar's altitude at the givea time, | | 


EXAMPLE, 
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What was the true altitude of Aldebara 
at 5* 567 20” in the afternoon ? 


= = 


ExXAMPL R. 


Apparent time — p 5& 20// 
Lang. in time, W. 22 


Time at Greenwich 5 56 44 Sun's R fh 22/ 54// 


— —  ©— 


Apparent time — = == 5 56 20 


— — — — 


Right aſcenſion, mid-heaven 7 19 14 
The ſtar's right aſcenſion (Table VII.) 4 23 20 


Diſtance of the ſtar from the merid. 2 55 54 
Declination of Aldebaran — — 16 


n, at London, on April the 11th 1780, 


Log. riſing 4.44740 


o N. Co- ſine — 9.98273 


Co- lat. of London —— — 38 28 ON. Sine — 9.79383 


81428 Nat. fine — 54 31 
16748 — — — 


PROBLEM VII. 


Log. 
Nat. fine — 646860 — 40 187 True alt. of Aldebaran, 


4.22396 


The apparent time, and the latitude and longitude of the ſhip being given, 
to find the true altitude of the moon's center. 


„ 


Find the time of the moon's ſouthing at the given place by means of Table XXI. 


and her declination by the help of Table XXII. 


Take the difference between 


the given time and that of the moon's ſouthing, and with this difference, in the 
right hand column, enter Table XXI. under the daily variation of the moon's 
paſſage over the meridian, and take gut the number of minutes that ſtand di- 
realy againſt the former and under the latter; which minutes being ſubtracted 
from the difference between the given time and the time of the moon's ſouthing, 


will give the diſtance of the moon from the meridian. 


With the diſtance of the moon from the meridian take the log. riſing out of 
Table XVI. to which add the Co- ſines of the ſhip's latitude, and the moon's de- 


clination; their ſum, rejectin 


20 from the index, will be the logarithm of a 


natural number, which being ſubtracted from the natural ſine of the moon's me- 


ridional altitude (found as in Problem V.) will 
true altitude at the given time. 


% 


* 


EXAMPLE. 


give the natural ſine of the moon's 


What was the true altitude of the moon's center, Avg. 26th 1774, at 19 16/ 52/7 


apparent time, in latitude 14* 45” S. and longitude 167 Eaſt ? 


36> 26/ of 


LE A SA 


27 


(25 Þ 


16 2& the moon's ſouthing at Greenwich, on the given day. | 
21 © Number from Table X XI. taken out with 167*, ſhip's long. and 477 
moon's daily variation. : 


16 5 | 6 time of moon's ſouthing at the given place. 
19 16 52 the apparent time, : 


9 


3 11 52 difference. 
6 o number from Table XXI. ſubtract. 


7——-— 


4 5 52 = moon's diſtance from merid. Log. riing — 4.49293 
The moon's declin, — 10117 N. Co-ſine — 9.99308 
Ship's co-latitude 75 15 8. 8e — 99865 


—̃ — —' 


Moon's meridian alt. — 65 4 Nat. fine - 90680 
| 29611 Log. 4.47146 


True alt. moon's center 37 38” Nat. fine - 61069 


SCHOLIU NM. 


Theſe operations bring out the true altitude of the obje&; if, therefore, the 
apparent altitude be wanted, as is moſt commonly the caſe, the difference between 
the refraction and parallax in altitude muſt be added to the true altitude of the 
ſun ; the refraction muſt be added to the true altitude of a far ; and the correc- 
tion, taken out of Table VIII. muſt be ſubtracted from the true altitude of the 
moon, thus found, to obtain their reſpective apparent altizdes. 


PROBLEM VII. 


The latitude of a place, the ſun's declination, 
find the apparent time at that place. 


its altitude being given, to 


RU L E. 


Correct the obſerved altitude for refractibn, dip of the horizon, and ſemi- dia- 
meter: ſubtract the natural ſine of the altitude, thus corrected, from the natural 
ſine of the meridian altitude, found by the directions in Problem V. Find the 
logarithm of the remainder, to which add the logarithmic ſecant of the ſhip's la- 
titude, and the logarithmic ſecant of the ſun's declina ion; their ſum, rejecting 
20 from the index, muſt be ſpught for in Table XVI. under log. riſing, and 
the time correſponding to it is the apparent time, from the neareſt noon, when 


the ſun's altitude was obſerved ; conſequently, if the obſervation be made in the 


forenoon, the time, thus found, muſt be taken from 24 hours, and the remainder 
will be the apparent time from the noon of the preceding day. 


ExAaMPL EE I. 


March pth 1780, about half paſt 2 P. M. in latitude 16* 24” N. longitud: 
138* E. the altitude of the ſun's lower limb was obſerved to be 47* 137, the ob- 
ferver's eye being twenty feet above the ſurface of the ſea: what was the appa+ - 
rent time when this obſervation was made? | 
| 1 Refra &. 


1 


Refract. Tab. I. / 53” | Sun's declin. N. - 5 41 30” N. 
Dip, Table II. 4 16 | Ship's long. gives + 8 40 


c Table VI. 


— | TimefromN.gives— 2 3 
Som — s 9 


Sun's ſemi-diam. 16 


Sun's declin, s 48 7 S. ſecant 10.00223 
| Co-lat, —— 73 36 N. co-ſec. 10.01 804 


9 
Correct. ſun's alt. 11 © | 
o 


Obſ. al. ſun's l. I. 47 13 Mer. alt, — 67 48 Nat. ſi. 92587 


True alt. ſun 47 24 © - 


. Nat. ſine - 73610 


% 


Diff. nat. ſines 18977 log4.27823 


Apparent time — Log. riſing 4.29850 


5237" af » 


EXAM PLIS . 


July 9th 1775, about 8 A. M. in latitude 34 55” N. longitude 40˙ W. the 
altitude of the ſun's lower limb was obſerved to be 36 497” ; the obſerver's eye 


being 21 feet above the ſurface of the ſea : what was the apparent time when | 


this obſervation was made ? 


Refract. Tab. I. 1' 16” | Sun's decl. N. Green. 22* 23' 15” 


Dip, Table II. 4 22 | Ship's long. gives +- 35 
Sum — 5 38 


Sun's fem. dia. 15 47 


Decl. at given time 22 23 N. log. ſecant 10.03402 
Co-latitude — 55 5 N. log. co-ſec. 10. 08619 


Merid. altitude — 97 28 Nat. fi. 97617 
True al. cen. 36 59 39 - 


10 9 
Alt. ſun's l. I. 36 49 30 


. Nat. fine 60181 


Diff. natural fines - 37436 log. 4.57 329 


Time from noon on the gth — 35 58% 20” 


— — Log. riſing 4.093 5 
24 © © 


913 


Apparent time on the 8th — 20 1 40 


PROBLEM IX. 


The latitude and longitude of a place, the right aſcenſion, declination, and 


altitude of a fixed ſtar being given, to find the apparent time at that place. 


WS 2% 


Let the obſerved altitude of the ſtar be corrected for refraction, and dip of 
the horizon; and the ſtar's right aſcenſion in time and declination be taken out 
of Table VII. for the given time: find alſo the meridian altitude of the ſtar by the 
directions given in Problem V.; from the natural fine of which take the natural 
ſine of the ſtar's corrected altitude, and find the logarithm of the remainder, To 

1 


this 


NR 


gr 


9 


© 


Sa 


this logarithm add the logarithmic ſecant of the latitude of the ſhip or place, 
and the logarithmic ſecant of the ſtar's declination : their ſum, rejecting twenty 
from the index, muſt be ſought for in Table XVI. under hog. ring, and the time 
correſponding to it will be the diſtance of the ſtar from the meridian ; which be- 
ing added to the ſtar's right aſcenſion in time, if the ſtar was weſt of the meridian 
at the time of obſervation, or ſubtracted from it, if the ſtar was then eaſt of the 
meridian, will give the right aſcenſion of the mid-heaven. Find the ſun's right 
aſcenſion in time, by help of Table XXIII. for noon at the given place, and ſub- 
tract it from the right aſcenſion of the mid-heaven ; the remainder is the eſtimate 
time. Enter Table XXIII. a ſecond time, with the eſtimate time, and daily va- 
riation of the ſun's right aſcenſion, and ſubtract the minutes and ſeconds, thus 
found, from the eſtimate time ; the remainder is the apparent time when the al- 


titude of the ſtar was obſerved. 


ETANPL YE; 


April 14th 1780, latitude 48 56 N. longitude 66 W. the obſerved altitude of 
Aldebaran, welt of the meridian, was 22 24; the height of the obſerver's 
eye, above the ſurface of the fea, 21 feet : what was the apparent time when that 
obſervation was made ? . 


Sun's R for noon at Greenw. 1b 317 1” Refraction, Table I — 2 18/0 
Long. 66*W. Ta. XXIII. giv. + 41 p, Table II. — — 4 22 


O's R at noon given place 1 31 42 | Correction —— 6 40 


ä Obſerved alt. ſtar — 22 24 30 
Star's decl. Table VII. — 16 3N. 
Co-latitude — — 41 4N. | True alt. ſtar — 22 17 50 


Star's meridian alt. — 57 7 Nat. ſine 83978 
True alt. ſtar, 22 18 Nat. ſine 37946 


Difference of the nat. ſins—— — 46032 - Log. 4.66306 | 
Latitude of the ſhip — — 4895600“ — Log. ſecant — 10. 18248 


Star's declination — — 16 30 - Log, ſecant — 10. 01727 


Star weſt of the meridian — Ah 57 Log. riſing . 4.86281 
Star's right aſcen. Table VII, — 4 23 20 


— — — — \ 


Right aſcen. mid-heaven —— 9 20 28 
Sun's right aſcen. at noon — 1 31 42 
Eſtimate time — — 7 48 46 
Number from Table XXIII. ſubt. O 1 12 
Apparent time — — — 7 47 34 


PROBLEM X. 


Having the apparent, or obſerved, diſtance of the moon from the ſan, or a fixed 
ſtar, together with the obſerved _— of each, to find their true dittance. 
2 | | Ru I. E. 


( 28 ] 


RULE. 


Firſt method, or Mr. Lyons's improved. 


1ſt. To the proportional logarithm of the ſtar's refraction, or the difference 
between the ſun's refraction and its parallax in altitude, add the co-ſine of the 
ſvn or far's apparent altitude, the fine of the apparent diſtance of the moon 
from the ſun or ſtar, and the co-ſecant of the moon's apparent altitude ; their 
ſum, rejecting 30 in the index, will be the proportional logarithm of the firſt 
arc. 
2d. To the proportional logarithm of the ſtar's refraction, or the differ- 
ence between the ſun's refraction and its parallax in altitude, add the eo-tangent 
of the ſun or ſtar's altitude, and the tangent of the apparent diſtance of the 
moon from the ſun or ſtar; their ſum, rejecting 20 in the index, will be the 
proportional logarithm of the ſecond arc. 3 

3d. If the apparent diſtance be leſs than 90“ take the difference between the 
fiitt and ſccond arcs, which muſt be added to the apparent diſtance, if the firſt 
arc be greater than the ſecond, but ſubtracted from it, if the ſecond arc be 
greater than the firſt : if the apparent diſtance be greater than go®, the ſum of 
the two arcs muſt be added to the apparent diſtance, to give the diſtance cor- 


reed for the refraction of the ſun or ſtar. K | 
4th. Take the correction of the moon's altitude out of Table VIII. to the 


proportional logarithm of which add the co-ſine of the moon's apparent altitude, 
the ſine of the diſtance corrected for the ſun or ſtar's refraction, and the co-ſe- 
cant of the ſun cr ſtar's true altitude; their ſum, rejecting 30 in the index, will 


be the proportional logarithm of a third arc. 
sth. To the proportional logarithm of the correction of the moon's altitude 


add the co-tangcnt of the moon's apparent altitude, and the tangent of the diſ- 
tance, corrected for the ſun's or ſtar's refraction; their ſum, rejecting 20 in the 
index, will be the proportional logarithm of a fourth arc. | 

th. If the diſtance, corrected for the ſun or ſtar's refraction, be leſs than gos, 
take the difference between the third and fourth arcs, which difference muſt be 
ſubtracted from the diſtance, corrected for the ſun or ſtar's refraction, if the 
thicd arc be greater than the fourth ; but it muſt be added to it if the fourth arc 
be greater than the third: if the diſtance, corrected for the ſun or ſtar's refrac- 
tion, be greater than go, the ſum of the two arcs muſt be ſubtracted from it 
to obtain the diſtance corrected for the ſun or ſtar's refraction aud principal effect 
of the moon's parallax. | ; 

7th. Enter Table XIII. under the apparent diſtance, corrected for ſun or ſtar's 
refraction and principal effect of parallax in the top column, with the correction 
of the moon's altitude in the left-hand ſide column, and take out the number of 
ſeconds which ſtand under the former and oppoſite to the latter. Enter it again 
under the {ame corrected diſtance in the top column, and oppoſite to the principal 
effect of the moon's parallax in the left-hand fide column, and do the like: the 
difference of theſe two numbers muſt be added to the diſtance, corrected for the 
ſua or ſtar's refraction and the principal effect of the moon's parallax, if the diſ- 
tance, fo correfted, be leſs than goꝰ; but it muſt be ſubtracted from it, if that 
diſtance be greater than 90 and the ſum or difference will be the true diſtance 


of che objects. 


Sc ROL IVV M. 


It will greatly expedite the computation if all the logarithmic ſines, tangents, 


&c. which fall at the ſame opening of the book, be taken out at the fame time, 
| whether 


hat 
nce 


nts, 
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whether they relate to the firſt or ſecond parts of the operation: thus, the co- 
ſine and co- tangent of the ſtar's apparent altitude, and co- ſecant of its true alti- 

tude may all be taken out at che ſame time, and written down in different parts x 
the paper; and fo alſo may the co-ſige, co-tangent, and co-ſecant of the moon's 
apparent altitude; the fine and tangent of the apparent diſtance ; and the ſine 
and tangent of the diſtance, corrected for the refraction of the ſun or ſtar. 


EXAMPLE I. 


Admit that the apparent altitude of a ſtar was 240 48/, when that of the 
"moon's center was 12* 30/, and their apparent diſtance g 1 28 35/ ; the moon's 
horizontal parallax being 56/ 15” : what was their true diſtance ? 


Star's apparent altitude — 24* 48“ 
Star's refraftion —— — 2 


Star's true altitudte —— 24 45 57 


Star's refraction — 27 3“ P. L. 1.9435 — — — 1.9435 
Star's apparent alt. - 24* 48/ Co-line 9.9580 — , Co- tangent 10.3353 
Apparent diſt, — 51 29 Sine - 9.8934 — Tangent 10.0991 
Moon's apparent alt. 12 30 Co-ſec. 10.6647 Sec. are 451 P. L. 2. 3779 

2.4596 2 P. L. iſt are o 373 
Correction of the diſt. for the ſtar's refraction— o 8 ſub. 
Apparent . — —— — — CW ES 


— — 


Diſt. corrected for the ſtar's refractio wn — 51 28 27 


Corr. moon's alt. Tab. VIII. go 427 Pp. L. 0.5 52 — — O,SSO2 
Moon's apparent altitude 12 30 Co · ſine 9.9896 - Co- tangent 10.6542 
Diſt. corr. for ſtar's refrac. 51 28 Sine - 9.8933 - Tangent - 10.0988 


Star's true altitude — 24 46 Co-ſec. 10.3779 4th are 8 57 P. L. 1. 3032 


o. 8 10. L. zdare 27 9 
Principal effect of the moon's paralliax —— 18 52 ſubt. 
Diſtance corrected for the ſtar's refraction—— 51 28 27 


Diſt. corr. for ſtar's refract. and princip. effect of parall. 51 9 3g 
Corr. moon's altitude in Tab, XIII. gives of 18” : Gif bo off 
Second corr. diſt. in Tab. XIII. gives - O 3 5 


True diſt. of the moon and ſtar — . 5t 9 50 


— ame 


. 


EXAMPLE IT. 


Let the apparent altitude of the ſun's center be 84* 7”, that of the moon * 1%, 
48” 2 


their apparent diſtance 90217 13%, and the moon's horizontal parallax 61 
required the true diſtance of their centers? | 


Refraction 
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Diſtance corrected for the ſtar's refractin 90 7 52 


191 


Refraction of the fun '— 6“ 
Parallax in altitude — 1 
Correct. of the ſun's alt. 5 
Sun's apparent alt. 84* 7* Oo”: 


Sun's true altitude =. & 0 25 


Corr, ſun's alt. — of 5” P. L. 3.3344 = - - 3.3344 

Sun's app. alt. — 84* 7” Co- ſine 9.0107 - - Co- tang. 9.0130 

Apparent diſt. — go 21 Sine 10.0000 - - Tangent 12.2140 

Moon's app. alt. 5 17 Co-ſe. 11.0358 fiſt are o of P. L. 4.5614 
3.3809 P. L. 2d arc o 4 


correction for the ſun's refraction — — o 5 add 
Apparent diſtance — — — 90 21 13 


Diſtance corrected for ſun's refraction — 90 21 18 


1 ꝙꝙ— — 


Corr. of ) s alt. T. VIII. 527 4 P. L. o. 5387 - 0.5387 

Moon's apparent alt. — 5 17 Col. 9.9982 - - Co-tang.11.0340 

Diſt, correct. ſun's ref. 90 21 Sine 9.9999 - Tangent 11.6277 

Sun's true altitude — 84 7 Co-ſe. 10.0023 4th arc o P. L. 3.2004 
a "0.5391 = P. L. dare 2 1 | 


Principal effect of the moon's parallax — 52 8 ſubt. 
Diſtance corrected for the ſun's refrattion —o——— 90 21 18 


Diſt. correct. for O's refract and princip. effect of parallax 89 29 10; which is 
the true diſtance in this caſe, the correction from Table XIII. being nothing. 


EXAMPLE III. 


Suppoſe the apparent altitude of the ſtar was 5* /, that of the moon's center 
380 46”, their apparent diſtance 89® 587 6“, and the moon's horizontal parallax 
61” 187 ; what would the true diſtance of the ſtar from the moon's center be? 


Refraction of the ſtar ——— 97 44“ 
Star's apparent altitulde— 5 6 © 


Star's true altitude — 4 56 16 


Star's refaction 944“ P. L. 1.2670 — 109 


Star's apparent alt. 5 6“ Co- ſine g. 83 Co- tang. 11,0494 

Apparent diſtance 89 58 Sine 10.0000 - Tangent 13.2352 

Moon's apparent alt. 88 46 Co- ſec. 10.0001 2d are o o P. L. 5. 55 16 
1.2654 2 P. L. iſt arc 9 46 


Correction for the ſtar's refraction — 946 Add 
Apparent diſtance — 89 58 6 


= | 
Corr. ) 's alt. Tab. VIII. 1 17/7 P. L. 2.1469 = - 2.1469 


Moon's app. alt. — , 88* 46” Co- ſine 8.3329 +- | - Co-tang, 8. 
Diſt. corr. for ſtar's refr.go 8 Sine 10,0000 - Tangent —— 


Star's true altitude — 4 56 Co-ſe. 11.0655 4th are o 87 P.L. 3.1131 
1.5453 P. L. zd are 7+ 


principal effect of the moon's parallak — — 5% 16 ſubt. 
Diſt. corrected for the ſtar's refraction — 90 7 52 


Diſtance corrected for principal effect of parallax 90 2 36, and which is 


the true» diſtance in this caſe, becauſe the correction from Table XIII. is no- 
thing. 


EAM LE VV. 


The apparent altitude of the ſun's center was obſerved to be 190 3 36”, that 
of the moon's center 71® 6' 2/7, the apparent diſtance of their centers 103* 29' 27”, 
and the moon's horizontal parallax, at that time, was 58' 35”: what was the 
true diſtance of their centers ? i 


ef | 
Refraction of the ſun ——— 27 44” 
Its parallax in altitude — 8 
Correction of the ſun's alt, 2 36 
Sun's apparent altitude — 19 3 36 
Sun's true altitude — 19 1 © 
Corr. O's alt. 2/ 360% P. L. 1.8403 - - 1 ” 1.8493 
O's app. alt. 19* 4” Co- ſine 9.9755 = - Co-tangent 10.4614 
App. diſtance 103 29 Sine 9.9879 = - Tangent 10.6202 


Des app. alt. 71 G Co- ſec. 10.0241 - - 2darcof 1247“ P. L. 2.9219 
1.8278 =P. L. iſt arc 2 40+ 


Correction for the ſun's refraction 2 53 add 
| Apparent diſtance - 103 29 27 


Diſtance corrected for the ſun's refraction — 103 32 20 


:: ee... A. 


Corr. Ps alt. T. VIII. 18/ 39/7 P. L. 0.9846 - - 0.9846 


Moon's apparent alt. 7 10 6' Co-line 9.5104 - - Co-tangent 9.5345 
Diſt, corr. O's refr. 103 32 Sine 9.9878 - - Tangent 10.6185 


Sun's truealtitude 19 1 Co-ſec. 10.4870 4th are 1364 P. L. 1. 1376 


0.9698 P. L. 3d arc 19 174 


Principal effect of the moon's patall ——. ᷑ — 32 24 ſubt. 


Prin- 


* 3 __ 82 
— — - Go — 


} 
f 


{+ 
: 
: 
| 


| C32 J 
Principal effect of the moan's parallæx — 32 24 ſubt. 
Diſtance corrected for the ſun's refraction — 103 32 20 


a — 


Diſtarice correfted for the principal effe of parallax 102 59 56 


Second corr. diſtance Tab. XIII. — 12 


_— 


Corr. moon's alt. gives in Tab. XIII. — o { diff "13 ſubt. 


True diſtance of the ſun and moon — 102 59 54+ 


Another MET H OD, or Mr. Dunthorne's improved, * 


1ſt. With the moon's apparent altitude and horizontal parallax, found in the 
Nautical Almanac, p. VII. take the logarithm out of Table IX. which reſerve ; 
and alſo the correction of her altitude out of Table VIII. to which add the re- 
fraction of the ſtar, and call their ſum the correction of the moon's altitude. 


29. If the altitude of the ſtar be greater than that of the moon, take the above 
correction from the difference of their apparent altitudes; but let them be added 
together if the altitude of the moon be greateſt, and you will have the difference 
of their true altitudes : of which take half. 


zd. To the apparent diſtance of the moon and ſtar add the differen of their 
apparent altitudes, and take half the ſum: alſo, from the apparent diſtance ſub- 
tract the difference of the apparent altitudes, and take half the remainder. 


4th. Add together the logarithmic ſine of this half ſam, the logarithmic ſine 
of the half remainder, and the logarithm above-reſerved ; reje& radius from 
the ſum, and half of what remains, will be the logarithmic ſine of an arch. 


5. Take the ſum and difference of this arch and half the difference of the true 
altitudes, found by the ſecond rule, and add together the logarithmic co-ſines 
of this ſum and difference: half the ſum of theſe two logarithms will be the lo- 
garithmic co- ſine of half the true diſtance. 
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PROBLEM XI. 


Having the latitude of a ſhip and its longitude: by account; alſo the obſerved 
diſtance of the neareſt limbs of the ſun and moon, together with the obſerved al- 
titudes of their upper or lower limbs, to find the true longitude of the ſhip. 


KUL 


1ſt. Turn the longitude of the ſhip, by account, into time, by means of Ta- 
ble XIV. and if it be welt, add it to, but if it be eaſt, ſubtra& it from the eſti- 
mated time at the ſhip, when the obſervation was made, and it will give the 

time at Greenwich nearly, 4 

2d. To this time take the moon's ſemi- diameter and her horizontal parallax 
out of p. VII. of the Nautical Almanac ; alſo the ſun's ſemi-diameter for the day 
out of p. III. and augment the moon's ſemi-diameter by adding to it the number 
of ſeconds found in Table IV. with her obſerved altitude. | 
| 3d. Correct the obſerved diſtance by adding to it the ſemi- diameter of the ſun, 
and the augmented ſemi- diameter of the moon: correct alſo the obſerved alti· 
tudes by ſubtracting the dip of the horizon, taken out of Table If. with the 
height of the obſerver's eye above the ſurface of the ſea, and adding, or ſubtract- 
ing the ſemi-diameters of the objects, according as the altitudes of the lower or 
upper limb were obſerved ; by which means the apparent diſtance and altitudes 
of the centers of the ſun and moon are obtained. | 
4th. With the apparent diſtance, and the two apparent altitudes, find the trne 
diſtance by either of the methods given in Problem X. or by the Parallactic Ta- 
bles publiſhed by order of the Commiſſioners of Langitude, or by either of the 

methods which are given at the end of the Nautical Almanac for 1772. 

F th. Amongſt the diſtances of the moon's center from the ſun and fixed ſtars, 
.put down on p. VIII. IX. X. and XI. of the Nautical Almanac, find thoſe two 
diſtances of the ſun and moon which are next leſs and next greater than the 
true diſtance, found from the obſervation : take the difference between them; 
alſo between that which ſtands firſt in. the Ephemeris, and the true obſerved diſ- 
tance, and ſubtract the proportional logarithm of the former difference from the 
proportional logarithm of the latter; the remainder will be the proportional lo- 
garithm of a portion of time, to be added to the time which the diſtance, 
ſtanding firſt in the Ephemeris, was computed for, and the ſum will be the ap- 

ent time at Greenwich, 
6th. To this time take the ſun's declination out of p. II. of the Nautical Al- 
manac; and correct the apparent altitude of the ſun's center by ſubtractiug from 
it the difference between the refraction of the ſun and its parallax in altitude, 
taken out of Table I. and II] with theſe, and the ſhip's latitude, find the apparent 
time at the ſhip by Problem VIII. Y 
7th. Take the difference between the apparent time at Greenwich and the ap- 
rent time at the ſhip, and convert it into degrees and minutes by the help of Ta- 
le XIV. and it will be the true longitude of the ſhip at the time of obſervations 
eaſt, if the time at the ſhip be greater than the time at Greenwich, but weſt, if 
the time at the ſhip be leſs than the time at Greenwich, | 
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Ex AMP L R. 


July the 9th 1775, about a quarter paſt three, P. M. in latitude 3 39 37/7 N. 
longitude 40% W. by account, the following obſervations were taken; the 
height of the obſerver's eye being 21 feet, and the corrections for the errors of 
the ſeveral quadrants as underneath : | 


| Altitude of | Altitude of [Dilt. Þ & -*s|Eſtimated time at the ſhip 3 15/ 
un's low. lim [Moon's U. L. neareſt limb. Long. in time weſt - - 2 40 

; T7 „ „ „ „ „Time at Greenw. nearly 5 45 
| — 
435 54 19 32 109 51 45] Des hor. par. (Nau. Al. p. VII.) 57' 1970 
| 45 45 I9 52 52 45] Moon's ſemi- diameter — 153) 
| 45 187 20 5 53 30 Augmentation (Table IV.) — 6 
145 4 | 20 174 53 45 | — 
44 481 | 20 34 54 15 Moon's aug. ſemi-diam, — 15 43 
| 226 50 I5| 100 20 30 16 g sums to be divided by 5, the Ne of obſ. 


45 22 3] 20 4 6| 109 53 12 Means. 
| fub. 48 ſub, 1 of ſub, 2 37 Corrections for the errors of the quad. 
ſub. 4 22] ſub. 4 22 Dip of the horizon, 


| add 15 47 ſub. 15 43] add 31 30 Semi-diameters. 


45 32 gol 19 43 1 110 22 l Apparent diſtance and altitudes, 


Reduction of the diſtance by the firſt method in Problem x. 


a Refraction of the ſun's altitude — — o 56 
The ſun's parallax in altitude — — © 6 
Correction of the ſun's altitude — © 50 
Apparent altitude of the ſuñ— — 45 32 40 


True altitude of the fun —— — 45 31 50 


Cor. of the ©'s alt. o/ 50 P. L. 2.3344 — ER. % 
The O's app. alt. 45 33 Co- ſine 9.8453 . Co tang. — 9.9917 
Apparent diſt. 110 22 Sine 9 9720 - - Tangent - 10.4304 
; . s. . . 2d ö of . . . 
Moon's app. alt. 19 43 Co- ſec. 10.4719 arc © 19" P. L. 2.7565 


2.6236 =P. L. iſt are o 254 


Correction for the ſun's refraftion - o 441 add. 


Apparent diſtance of the ſun and mon + 110 22 5 


Diſtance corrected for the ſun's refraftion - 110 22 491 


CY 


Cor. 


* | 1 | 25 
© ] 


Cor. moon's alt. (Tab. VIII.) 51/ 227 P. L. 0.5446 . . 0.5446 


Moon's apparent alt. 19* 43' Co- ſine 9.9738 - Co-tang. 10.4457 
Diſt. cor. for ſun's refrac. 110 23 Sine 9.9719 - Tang. 10.4300 


The ſun's truealt, — 45 32 Co- ſec. 10.1465 gtharc6'5o”p.r.1.4203. 


— — 


0.6368=P, L30ar. 41 324 


Principal effect of the moon's parallax 48 224 ſubt. 
* corrected for the ſun's refraction 110 22 494 


Diſt, corr. for ſiin's refrac. and princ. effect of parallax » 109 34 27 
Cort. moon's alt. 51 22” in Table XIII. gives 8” diff 1 fake. 
Parallax in diſt, 48 22 in Table XIII. gives 7 f 2 


True diſtance of the ſun and moon — —— — 109 34 26 


Diſtance at 30 (Nautical — p · 5 — 108 5 58 
Diſtance at 0 —— — — wo 37 16 


Difference between the firſt and ſecond — —— 1 28 28P L. o. 308; 
Difference between the ſecond and third — — — 1 31 18 P. L. 0.2948 


1 — —¼ 


2 547 25”/P.L.0.0137 


3:90. 


Apparent time at Greenwich —— — _ 2 54 2 Gs 


— 


Sun's declination at noon July 2th 1775 7 —— 2 36 51 N. 
Fh 54' 25“ P. M. on July 7th in Tab. VI. gives — 1 43 ſub. 


— EF 


Sun's declination July 7th 1775 at 5* 54/25"! P. M. — 22 35 8 N. 


Co- latitude of the ſhip - 56˙ 3 MW. — Co-ſecant 10 07948 
The ſun's declination - 22 35 N, - - 8 10.034665 
The ſun's merid. alt. 78 58 - Nat. ſine 98152 
The ſun's true alt. 45 32- Nat. fine 71366 


Difference of the natural fines — 26786 Log. 4.42791 


, Apparent time at the ſhip -«- 301% 21” , Log. riſing 4.54204 


App. time at Greenwich 5 54 25 


Longitude of the ſhip — 2 37 4 equal to 39 16 W. 
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PROBLEM XII. 


Having the latitude of a ſhip, and its longitude by account; alſo the obſerved 
diſtance of the moon's enlightened limb from a fixed ſtar, together with the ob- 
ſerved altitude of each, to find the true longitude of the ſhip, 


Was v. = 


1ſt. Turn the longitude of the ſhip, by account, into time, by means of Ta- 


dle XIV. and if it be weſt, add it to; or if it be eaſt, ſubtract it from the eſti- 


mated time at the ſhip when the obſervation was made, and it will give the time 


* 


2d. To this time take the moon's ſemi-diameter and her horizontal parallax 


out of p. VII. of the Nautical Almanac, and augment the moon's ſemi-diameter 


by adding to it the number of ſeconds which ſtand in Table IV. againſt her ap- 


parent altitude. 
3d. Correct the obſerved diſtance by adding to it the augmented ſemi-diame- 
ter of the moon, if the enlightened limb be that which is neareſt to the ſtar, or 


by ſubtracting the augmented femi-diameter of the moon from it, if the enlight- 


ened limb of the moon be that which is fartheſt from the ſtar : the reſult will 
be the apparent diſtance of the ſtar from the moon's center. Corre& alſo the 
two altitudes, by ſubtracting the dip of the horizon from each, and by adding 
or ſubtracting the augmented ſemi-diameter of the moon to or from the moon's 
obſerved altitude, according as its lower or upper limb was obſerved; and the 
apparent altitude of each will be obtained. 

4th. With the apparent diſtance and the two apparent altitudes find the true 
diſtance by any of the methods mentioned in Art. 4, of Problem XI, 

5th. With the true diſtance, thus found, find the apparent time at Greenwich 
by the 5th Art. of Problem XT. | | 

6th. Take the ſtar's right aſcenſion and declination out of Table VII. and 
correct its apparent altitude by ſubtracting its refraction, taken out of Table I. 
With theſe, and the latitude of the ſhip, find the apparent time at the ſhip by 
means of Problem IX. and thence the true longitude of the ſhip by Art. 7, of 


Problem XI. 


24 WMP Ln 


June the 12th 1775, about half paſt 9, P. M. in latitude 2® 267 N. longitude 
by account 32 W. I obſerved the following diſtances of the moon's remote limb 


from a Aquilz : the height of the obſerver's eye being 21 feet, and the errors of 
the quadrant as underneath : | - 


© 


1 1 


Altitude of Attitude off Diſtance 0 
the ſtar, the moon's] the moon | Eſtimated time at the ſhip gh o/ o 
upp. limb. and ſtar. [Lopgitude in time weſt 2 8 0 
3 2 o „„Time at Greenw. nearly 11 8 © 
18 30 5s 24 26 © 
18 40F $5 47 26 15 [Moon's hor. par. (p. VII. Nau. Al.) 60˙ gy 
19 15 6 6 25 45 [Moon's ſemi-diameter - 16/23“ 
19 37 | 56 27 24 45 [Augmentation (Tab. IV. 13 
19 55s | 56 46 24 30 ; 3 
202376 5 24 30 [Moon's aug. ſemi- diameter 16 36 
116 15 [337 35 151 45 [Sums, to be divided by 6. * 
19 22 30 | 56 15 50 | 50 25 174 Means. 
o o | add 45 © © [Errors of the quadrants, 
4 28 | 4 22 Subt. = of the horizon, | 
| 16 36 16 36 [Moon's ſemi-diameter, ſubtract. 
19 18 8 | 55 55 37 | 50 8 41 [Apparent diſtance and altitudes, 
The ſtar's apparent altitude — 19 18 8 
Refraction —— 2 41 
The ſtar's true altitude — 19 15 27 


Reduction of che diſtance by the ſecond method in Problem X, 


Log. from Table IX. — 9.993887 
Log. from Table XI, — I 


Log. from Tab. IX. and XI. 9.993886 | 


Correction from Tab. VIII. 33' 2/1 


Apparent alt. moon's cent. 55'656 Refraction of the ſtar — 2 41 
Apparent alt. ſtar's center 19 18 Sum of the correftions - 35 43 
Diff. apparent altitudes - 36 38 — 5 -. 36.38 © 
Apparent diſtance — 50 8 41 Diff. true altitudes — 37 13 43 
Half — 18 36 51 


— 


Sum — 3 46 41; half is 435 23' 20“ Log. fi. 9.836923 
Difference - 13 30 41; half is 6 45 20 Log. fi, 9.070532 
Log. from Tab. IX. and XI. 9.993886 


Half diff. true alt. - 18* 36' 51” Sum rejecting rad. — 18.901341 
Arch — 16 23 46 - . Log. fine - 9.450691 
Sum — 35 o 37 . - Log. co-ſine - 9.9133 10 
Difference 2 13 5 0 Log. co- ſine - 9.999674 


| 19.912984 
= Log. co- ſine 9-956492 


25* 13“ 144” 
2 


True diſt. moon and ſtar 50 26 29 5 
IF Diſtance 
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Diſtance at ꝙ hours — 51 44 54 
Diſtance at 12 hours — 50 16 © 


Difference firſt and ſecond 1 18 25 P. L. — 360g 
Difference ſecond and third 1 28 54 P. L. — 3064 


2 36.46. -P;L, — g 
8 | 


Time at Greenwich — 11 38 46 


The ſun's right aſcenſion for noon at Greenwich _ 2146 
In Table XXIII. 32* W. long. and daily var. 4/ 9” give - 22 add 


Sun's right aſcen. for noon at the place of obſervation - 5 22 8 


Co-latitude ſhip — 87 34 N. - Co- ſecant 10.00039 
Star's declination, Tab. VII. 8 18 N. - Secant = 19.004 57 


Star's merid. altitude — 95 52 - Natural Sine 99476 
Star's true altitude — — 19 15 Natural fine 32969 


Difference of the Natural Sines — 66507 Log. 4.82287 


Star eaſt of the meridian — 4h 43/ 35/7 3 Log. riſ. 4.82783 
Star's right aſcen. (Tab. VII.) 19 39 50 — — 


Right aſcen. mid- heaven — 14 56 15 
Sun's right aſcen. at noon- 5 22 8 


Eſtimate time — — 934 7 
Numb. from Tab. XXIII. ſub. I 39 


_Apparent time at the ſhip - 9 32 28 f 


App. time at Greenwich - 11 38 46 
- Longitude of the ſhip in time 2 6G 18, equal to 31⁰ 34 W. 


RE MAR K 


In the two preceding Problems and Examples, the apparent time at the ſhip 
was found from the altitude of the ſun, or ſtar, which was taken at the ſame time 
with the diſtances: but if it ſnould ſo happen that the ſun, or ſtar, from which 
the moon's diſtance is obſerved be very near the meridian; or if, either through 
-hazineſs of the atmoſphere, or badneſs of the horizon there be reaſon to ſuſpect 
that ſuch altitude is not exact enough for that.purpoſe, which may be the caſe, 
-and yet the-altitude be ſufficiently accurate for the purpoſe of clearing the ob- 
ſerved diſtance of the effects of parallax and refraction, then the times when thoſe 
' diſtances and altitudes were taken muſt be noted by a watch, and other alti- 


tudes, either of the ſun, or a bright tar, muſt be taken at a greater * 
| | om 


1 3 J 
from the meridian; or when the air or horizon is clearer, and the times noted 
by the ſame watch. By means of theſe laſt- mentioned altitudes the apparent time 
ar the ſhip may be found by Problems VIII. or IX. and, of courſe, how much 
the watch is too faſt or too flow, Correct the mean of the times when the diſ- 
tances were taken by adding to it what the watch was too ſlow, or ſubtracting 
from it what the watch was too faſt, and the ſum or difference will be the ap- 
parent time at the ſhip when the diſtances were obſerved, reckoned from the me- 


_ which the ſhip was under when the altitudes were taken for correcting the 
W . Fl "» 


* 


EXAMPLE * 


February 17th 1775, latitude 54 250 8. and longitude, by account, 10? eaſt, 
at about a quarter paſt four P, M. the following obſervations of the ſun's altitude 


were made; the error of the quadrant being 24” to be added, and the height of 
the obſerver's eye, above the ſurface of the ſea, 21 feet, 


Times by the[Altitudes of 
i watch. | the ſun's 
5 low. limb. 


43 37 392 

| 43 53 364 
44 12 8 
4431 31 
45 7 27 


264 30 209 45 Sums, to be divided by 6, 


3 44 5 | 24 39 55] Means. — — 
24 Error of the quadrant, add. 
16 13 Semi-diameter, add. 
4 22 Dip of the horizon, ſubtract. 
2 4 Refraction, ſubtract. 


24 50 6 True altitude of the ſun's center, 


Eſtimated time at the ſhip * 4 157 
Long. in time eaſt ſubt. 0 40 


Eſtimated time at Greenw. 3 35 in Table VI. Feb. 19th give 3“ 5“ ſub. 


- The ſun's declination at noon 11 55 418. 


— — 


Sun's declination when the obſervation was made — 11 52 368. 


— — 


— 


f 2 Co: latitude 


Co-latitade of the ſhip 35? 357 8. 


Sun's declination +» 


Meridional altitude 


Sun's true altitude 


11 53 8. | 
47 28 +» Nat. fine 73688 


8 co · ſecant 10. 23516 
. Secant — 10,00941 


- 24 50 + Nat. ſine 41998 


31690 - Log. — 4.50092 
Apparent time at the ſhip -— H— 4 14/ 42“ Log. riſing 4.74549 
Time by the watch — — — 3 44 5 


Watch too flow for apparent time —— 0 30 37 


— — — 


About half paſt ten o'clock the ſame evening, the following obſervations were 
made of the diſtance of the ſtar Regulus from the moon's remote limb. 


Correction for the ſtar's refraction 


Diſtance corrected for the ſtar's refraction 


1.9824 =P. I. 


Fa —— 


| , h * 
Tunes by |] Altitude of} Alr:tude of [Diſtance of , ES . 
| the watch, | Regulus. |Moon'slow.| Moon and Eſtimated time at the ſhip | PI, 
limb, Regulus. Long, in time cat — — 4 
h 45.4 + & | 7 Wd Time at Greenwich ww—— — 9 50 
2 wa. oh 
| 9 - £ 4.4 * 18 2x 26 Moon's horizontal parallax — E K at 
; $5 97 3 20 Ig 18 394 29 Moon's ſemi-diameter — 13 7 
57 11 | 20 29 18 55 3 Augment, Table IV, a— — — 5 
59 19 | 20 40 | 19 9 32 __| Moon's avgmented ſemi diameter — 15 12 
ſ___274 16 ter 16 30 | 93 10 30 147 15 | Sums, to be divided by 5. 15 | 
9 54 51 | 20 15 18 | 18 38 6| 28 29 27 | Means. 
[_2dd_30 377 add ) 30 | add 24 Errors of the quadrants, 
10 25 28 | ſub. 4 22 | ſub. 4 22 Dip of the horizon. 
| | add 15 12 | ſub. 15 12 | Moon's ſemi-diameter, 
20 10 58 | 18 56 26 | 28 14 39 Appareat altitude and diſtanee 
| 2 34 [ The ftar's refract. ſub, : 
20 3 24 | The ſtar's true altitude. 
Reduction of the diſtance by the firſt method in Problem X. 
Cor. of the ſtar's alt. 2' 34” PL. 1.8459 «+ - - 1.8459 
The ſtar's app. alt. 20 11' Co- ſi. 9.9725 . - Co-tang, 10.4346 
Apparent diſtance 28 15 Sine 9.0752 - + Tang, 9.7302 
Moon's app. alt. 18 56 Co-ſec.10.4888 =» 2d arc 1.454 P. L. 2. 107 


Iſt arc 1 524“ 


— ͤ àüũã 


— — 0 7 add. 


Apparent diſtance — 28 14 39 


28 14 46 


— — 


Corr. 


1 45 J 
Corr. moon's alt. (Tab. VIII.) 4945“ P. L. o. 5588 33 9.88 
Moon's apparent altitude 18 56 Co- ſi. 9.9758 Co- tan. 10.4647 
Diſt. cor. ſtar's refract. 28 15 Sine 9.6752 - Tang. 9.1302 
Star's truealt, —— 20 8 Co-ſec.10.4632 ach are 3 44 L. F. 07534 
o. 6727. L. zd are 38 144 | 


Principal effect of parallax — 6 29 ſubt. 


Corrected diſtance — 28 $8 17 


Correct moon's alt. in Table XIII. gives 41” | 
Parallax in diſtance Table XIIT. gives 1 : ans w”_ 
True diſtance of the moon and ſtar — 28 8 57 


Diſtance at nine hours (Nautical Almanac, p. X.) — 27 43 39 
Diſtance at midnight — 2916 54 
Difference between the firſt and ſecond —— — 025 18 P. L. 8 522 
Difference between the ſecond and third ——ʃ- —— 133 15P.L. 2856 


h 1 
o 48 49 P. L. 5666 
9 0 © 


— —— 


Apparent time at Greenwich —— — — 948 49 
5 8 At the ſhip —— 10 25 28 


Longitude of the ſhip in time — — — 36 39equalg*g}2. 
ExAM LR II. 


December 6th 1774, latitude 33 297 ſouth, longitude 105* weſt, by account; 
about 20, or 84* A. M. on the 7th, the following altitudes of the ſun's lower 
limb were obſerved ; the error of the quadrant being 3/ 4// to be ſubtracted, and 
the height of the obſerver's eye 2 1 feet above the ſurface of the ſea. _ 


Times of the | Altitude of the 
watch. ſun's lower limb, 
h #7 - 1 
20 49 41 38 274 
50 32 35 
50 56 39 
51 24 43 
Fi. x50 48 
52 35 1 
923 307 6 245 45 Sums, to be divided by 6. 
20 51 11 38 40 57 Means. 


3 4 Error of the quadrant, ſubtract. 
4 22 Dip of the horizon, ſubtract. 
I 11 Refraction, ſubtract. 


' "38 48 38 True altitude of the ſun's center. 


—— — 


—ä U— 


| 
| 
| 
| 


8 7 | 7 
- —— IIS 4 — A — 
- od "IR 
> ꝙ“ f -w 


— 
TT a. © 


— 4 * 
—_— 
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— — _ — — 


1 


[46 1 


Eſtimated time at the ſhip — 20% 1 & | p y 
Longitude in time welt —— 7 o — * \ 


Time at Greenwich on the jth 4 14 gives is Table VI. — go” add. 
December 7th at noon the ſun's declination was — 22 40 50 8. 
Sun's declination when the obſervation was made —_ "ai 


Co-lat. of the ſhip — 360 g1'S, — — Coins = 10.22 544 
Sun's declination 22 428. — Secant 10,03 502 


Merid. alt. of the fun — 59 13 Nat. Sine 35911 
True altitude obſerved — 38 49 Nat. Sine 6268 3 


— —— — 


— 


Diff. natural ſiness — 23228 Logarithm — 4.36601 


1 — — 35 39 4” - Log. riſing Sk 4.62647 


-- Apparent time on the 6th — 20 20 56 
Time by the watch 20 51 11 


Watch too faſt 


© 30 fs 


— 


A few minutes before the ſun was on the meridian, an opportunity offered of 
making the following obſervations. 


— — — 7 
ine by the [Ait tude Of Altitude vt fUltt. moon's x R K h 
watch. the ſun's | the moon 4 limb from Eſtimated time at the ſhißꝛ —— 23 55 
low. limb. upp. limb.] the ſun's. | Longitude in time add = —— — 7 © 
3 910 1 „ 3 9 3 4 p Time at Greenwich jth mmm —_ 6 55 
9 » = 59 7 ** 3 2 48 Moon's horizontal parallax —— — 9 <8" 
| 1 58 4 * 8 Moon's horizontal ſemi-dia meter —— 106 21 
25 55 | 28 49 Augmentation — — — 7 
26 48 1 33 49 Moon's augmented ſemi-diameter — 16 28 
27 35 2 40 49 5 
152 32 16 15 134 292 ums, to be divided by 6. 
o 25 2559 2 423 27 22 20 [58 48 4o | Means, _ 
| fub. 30 15 | ſub. 2 463Jadd 1 o fadd 4 8 | Errors of the quadrants, &c, 
23 55 10 | 58 59 56 [27 23 20 58 52 48 |_ | 
| 4 22 4 22 e Dip of the horizon, ſubt. 
add 16 18 f ſub. 16 28 | add 32 46 Semi-diameters. 
g Is c2 137 2 20 Irt9 It 36 Apparent altitudes and diſtance, 


Reduction 


91 


Reduction of the diſtance by the ſecond method in problem X. 


Log. from Table IX — 9.996733 Sun's parallax in alt. — of 4” 
Log. from TableX. —— 16 Sun's refration — o 2 
Log. from Tab. IX. and X. 9.99671 7 Corr, of the ſun's alt. o 30 
Apparent alt, ſun's center 59* 12' “ Corr. moon's alt. Tab. VIII. 51 33 
Apparent alt, moon's center 27 2 O Sum of the corrections — 52 3 


Diff. apparent altitudes - 32 10 © —— — 32 10 0 
Apparent diſtance —— 59 25 34 Diff. true altitudes — 31 7 7 


Half — 15 38 99 


Sum — 91 35 34; halfis45* 47 47” Log. fine 9.855438 
Difference — 27 15 34; half is 13 37 47 Log. . 
Log. from Table IX. and X. 9.996717 


Half diff. true altitudes 15 38“ 59” Sum rejecting radius — 19.224416 
Arch — 24 10 17 — — Log. ſine 9.612208 


8 31 16 — — Log. co-ſi. 9.995179 
39 49 14 — — LI)g. co: ſi. 9.885392 
19 880571 


29 21, 447” = L JIg. co-ſi. 9.940285 
2 


True diſtance — — 58 43 29 

Diſtance at ſix hours — 58 11 54. 

Diſtance at nine hours — 59 51 59 

Diff. firſt and ſecond. — 0 31 35 P. L. 7558 

Diff. ſecond and thicd — 1 40 5 - P. L. 2549 
oh 56' 48” - P. L. 500g 

Apparent time at Greenwich 6 56 48 on the jth. 

At the ſhip — — —23 55 10 on the 6th, 


Longitude in time — 7 1 38 equal to 105² 247'W, 


REMARK, 


That the longitude, thus found, is the longitude of the ſhip at the inſtante 
when the altitudes were obſerved for finding the time by the watch, is obvious 
for the time being found at the meridian which the ſhip was then under, the 
watch, if it goes right, as it is ſuppoſed to do for a few hours, will continue to 
ſhew the time at that meridian, let the ſhip be where it will. Hence, therefore, 
it is the difference between the times by the meridian of Greenwich and that me- 
ridian which the ſhip was under when the altitudes were obſerved, which we 
take for the longitude of the ſhip ; and, conſequently, it muſt be the longitude of 
that meridian from the meridian of Greenwich, and not the longitude of the me- 
ridian which the ſhip was under when the diſtances were obſerved. 
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A 
' CORRECT any EASY METHOD 


OF CLEARING- THE 
APPARENT DISTANCE o Tus MOON 
FROM 
A STAR on 1 u 8 UN 
g | O F n | 


EFFECTS or REFRACTION any PARALLAX, 


BT THE HELP or THREE TABLES. 


By NEVIL MASKELYNE, AsTRONOMER ROYAL. 


| App. alt] Loga- | 
Wo of Star. | rithm. Diff. 
= 
0 / FIRING 
3 02.0513 , 
3 10 | 2.0638 3 
1 3 22.057260 
* 3 30 | 2.0512 
3 49 | 2.0459 | 53 
3 50 | 2.0411 | + 
44 
4 2.0367 
4 102.0328 23 
4 20 | 2,0292 | 9 
| 4 30 | 2.0259 — 
4 402.0229 30 
4 50 2.020227 
[4 ' 24 
13 2.017 
5 102.0156 22 
5 202.0134 wo 
5 392.0115 =P 
15 49 2.09658 
5 50 |] 2.0080 
14 an 
EW. 2,0003 | 
6 10 | 2,0949 | 14 
6 20 | 2,0035 | 14 
6 362.0023 [12 
6 402.0010 | 13 
6 50 | 2.0000 | 1® 
— 11 
7 
7 9 
7 8 
7 
7 9 
7 7 
2 7 
8 6 
8 7 
8 5 
8 0 
> 5 
5 


Diff 


App. alt. off Loga- Dig pp. alt.] Loga- 
Star, rithm, . of Star. | rithm. 
— OT K— — co | — — — 
; [ 
0 1 1 | 0 — 
9 1.995655 35 | 1.9776 F 
9 10 | 1.9901 ; 36 | 1.9776 : 
9 20 [1.9896 4 37 1.9775] 0 
9 30 | 1.9892 4 38 1.97751 1 
9 4 13.9881 1 39 [n.994] - 
9 50 | 1.9884 49 | 1.9774 
Ki . 
10 © [1.9880 * 41 1.97744 
lo 30 [1.9870 1 42 1.989340 
11 © 1.9861 8 43 1.977345 
11 30 | 1.9853 >| 44 | 1-9773] , 
12 © | 1.9846 61 45 1.9772 ay 
12 0 | 1.9840 | 46 | 1.9772 
82 "Pp 
13 © | 1.9835 51 47 1.9772 
13 30 1.9830 p 48 9771] 
i © 1:-993]| 13 4 Tuan 5 
14 30 | 1,9821 | 50 41.9771] - 
15 © | 1,9818 8 151 1.977 7 
16 o 1.9812 | $2. | 1.9991 
— — 5 — — O 
17 © | 1.9807 32 1 
18 © 1.9802 5 54 | 1.9771 ; 
19 © [| 1.9799 : $3) 4. +91. 
20 '© [1.9795]. 56 | 1.9770 0 
1 EN 
22 © 1.9791 | $58 | 1.9770 
— 2 1(—— — © 
$3 41 59 1.9770 
24 © | 1.9787 7 60 | 1.9770 5 
25 1.978561 1.9770 N 
26 © 1.9784 x 62 | 1.9770 pt 
27 0 | 1.9782 a 63 1.9770 5 
28 © | 1.9781 | G64 | 1,9770 
— O — O 
29 © 1.9781 2 65 | 1.9770 * 
„ 5 66 } nm_m K 
31, © 1.772 1 67 1.97 „ 
32 © 1.9778 of ©&8 | 1.9769 
33 © [1.9778] * || to go |, 1.9769 
he” vat , 


1 1 = 


l o0%o%Yo 


000000 


Loga- 


rithm. 


— — 


. 


T AB L E II. continued. 


q 


* nn, 


Diff. 


«I 


00 — aw 


App. alt. Loga- Ka pp. alt Loga- Diff 
of Sun, | rithm. of Sun. | rithm, 
0 | | 
13 | A 
0 © 
66 ] 2.0447 79 | 2.0500 | 
67 2.0452 | ? 8 | 2.0503 l 
68 2.0457 | ? 81 | 2.0505 
69 | 2.0462 : 82 | 2,0507 f 
. 046 83 [| 2.0 
2 h 7 2275 5 5 2 —_ l 
72 2.046 4 Bs (2.0512 
— — 4 — i — 1 
73 2.0480 4 86 | 2.0513 | - 
048 8 . a 
a. 4.8080 4] s rte. 2 
76 2.0491 4 89 2.05158 
77 e 90 |. 2.0515 
78 2.0498 - 


G ---N-1 


ene 


$- "uh 


TABLE I. continued. 


EX PL A- 


Diff. 
Diff. A p. alt. ; 
| It Diff, App. alt, | 44 | 8 | 
pp. alt. 2 ix 
Sag or O. E 
or O. 1 * 
Wl A 
5 Hl 4 p 0 2 
5 bd / M/ — 4 
p 91 66 1 2 8 79 9 0 
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rA NA TR GX 
OF-THE 
USE of the foregoing TABLES. 


In clearing the Diſtance of the Moox obſerved from a STaz or 
the Sun's Centre of the Effects of Refraction and Parallax. 


INTRODUCT IO N. 


HE method here exhibited is an improvement of that which I 
| gave formerly in The Britiſh Mariner's Guide * and Philoſophical 
Tranſactions, by means of Three Tables of ready uſe, the Firſt and 

Third only of which are to be employed, if the Moon's diſtance was taken from 
a Star, and the Second and Third if the Moon's diſtance was taken from the 
Sun,—In the Second Table the effect of the Sun's parallax is allowed for. 
Theſe Tables are carried ſo low as the altitude of three degrees, and might 
be carried with equal caſe down to the horizon ; but that it is not thought ſafe 
to make uſe of obſervations where the celeſtial objects are lower than here 
ſtated on account of the variableneſs and uncertainty of the horizontal refrac- 
tions. Indeed it is adviſeable not to make uſe of altitudes lower than five de- 
ees, except in caſe of neceſſity: and if there is opportunity to take them 
Figher, it will be ſill better. 
Table I. contains a logarithm to be taken out with the Star's apparent 
- altitude, a 


Table II. contains a logarithm to be taken out with the Sun's apparent 
altitude. And, | | 
Table III. contains a number of minutes and ſeconds to be taken out with 
the Moon's apparent altitude, and the Star's (or Sun's) apparent altitude.—The 
rules to be followed in making the calculations are thele : 


„ See Britiſh Mariner's Guide, Chap, V. and Philoſ. Tranſ. Vol. LII. Part II. for 1762, p 565, 
566, and Vol, LIV. for 1764, P. 263 · e 


PR ECEP TS. 
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Pp R E c EP T S. 


I. To the log. tangent of half the difference of the apparent altitudes of the 
Moon and Star (or Sun) add the log. Co- tangent of half the ſum of the ſame, and 
rejecting ten from the index, you will have the log. tangent of arc the 
Firſt. | 2 ot | 

II. To the log. tangent of arc the Firſt, juſt found, add the log. co- 


tangent of half the diſtance of the Moon and Star (or Sun) and, rejecting ten, 


you will have the log. tangent of arc the Second. 
III. If the Star's (or Sun's) altitude is greater than the Moon's, take the ſum 


bol arc 2d, and half the diſtance of the Moon and Star (or Sun); but if the 


Moon's altitude is greateſt, take the difference of arc 2d and half the diſtance, 
and you will have arc the 3d. | | 
Iv. To the log. tangent of arc 3d add the log. tangent of the Moon's ap- 
1 the ſum, rejefting ten from the index, is the log. co · ſine of 
arc 4th. IA - 
V. With the Star's apparent altitude, take a logarithm out of Table I. or with 
the Sun's apparent altitude take a logarithm out of Table II. according as 


the Moon's diſtance was taken from a Star or the Sun; the logarithm thus 
found, added up together with the co-tangent of double arc the Firſt, and the 


ſine of double arc the Second, rejecting 20 from the index, gives the propor- 
tional log. of the effect of refraction, or firſt correction of diſtance, which is 
always to be added to the obſerved diſtance. 

VI. To the logarithm taken out of Table I. (or II.) add the conſtant loga- 
rithm 0.3010, and the log. ſine of the Moon's apparent altitude; the ſum, 
rejecting 10 from the index, is the proportional logarithm of a number of 
minutes and ſeconds, to be reſerved, - 

VII. Enter Table III. with the Moon's apparent altitude, and take out a 
number of minutes and ſeconds, which ſubtract from the Moon's horizontal pa- 
rallax, and you will have the Moon's horizontal parallax diminiſhed ;- to which 
add- the reſerved number found under the preceding article, and you will 
have the Moon's horizontal parallax corrected. 

VIII. To the proportional logarithm of the Moon's horizontal parallax corrected, 
add the log. co-ſecant of the Moon's apparent altitude and log. co-tangent of 
arc 3d; the ſum, abating 20 from the index, is the proportional logarithm of 


the principal effect of parallax, or 2d correction of diſtance ; which is always ' 
to be ſubtracted from the obſerved diſtance corrected for refraction, except the * 


Moon's altitude be greater than that of the Star (or Sun) and at the ſame time 
arc ad be greater than half the diſtance, in which caſe it is to be added. 

IX. To the conſtant log. 1.5820 add the log. tangent of diſtance of the 
Moon from the Star (or Sun) twice corrected, double the ſecant of the Moon's 
altitude, double the co-fecant of arc 4th, and double the proportional logarithm 
of the Moon's horizontal parallax diminiſhed ; the ſum, rejecting 30 from the 
index, is the proportional logarithm of the 3d correction of diftance ; and is 
always to be added to the diſtance of the Star or Sun from the Moon's centre 


twice corrected, except the diſtance exceeds go degrees, in which caſe it is to 


be ſubtracted. 5 

X. Now enter Table III. with the Star's (or Sun's) altitude, and take out 
the correſponding number; then to the proportional log. of the third correc- 
| | | tion 


„ 
tion (found by the preceding article) add the log. co · ſine of the apparent diſ- 
tance twice corrected, the proportional logarithm of double the number juſt 
taken out of Table III. and the arithmetical complement of the proportional 
logarithm of the Moon's horizontal parallax diminiſhed (found by Article VII.) 
The ſum of theſe four logarithms, rejecting 20 from the index, is the propor- 
tional logarithm of the fourth and laſt correction of diſtance, and is always to 
be added to the diſtance of the Star or Sun from the Moon's centre thrice cor- 
ed. 8 4 

The four corrections being applied, according to the rules, to the apparent 
"diſtance of the Moon from the Star or the Sun's centre, the true diſtance will be 
obtained clear of the effects of refraction and parallax. 


E X AMP L E. 


Let there be given ; 
Phe apparent diſtance of Moon from Star 43* 35 42, the J's horizontal 


arallax 54 42”. 
9 4 App. alt. of Star T 17 


App. alt. of) 9 38 

Difference — 1 39 

Sum — — 20 55 

I Diff. — © 49 Tang, — 8.1 $29 
z Sum — 10 28 Co-tang, 10 7334 
Arc iſt — 4 25 Tang. _ 8.8893 

X Diſt. )J a4“ 21 48 Co-tang. — 10 3980 


— — 


Tang. — 9.28 53 


— — 


Are 2d — — 10 55 


Tang. 9.8078 


Arc 3d — 32 43 
Tang. — 9.2298 


The Moon's alt. 9 38 


Arc 4th Co line 83 44 Co- ſine — 9.0376 


| 8 I — * 
Tab. I. with #'s alt. 11 1) 1.9857 — — 1.9857 
Double arc firſt 8* 507 Co- t. 10,8086 | Conſt. log. (of 2 — — _ 0.3616 
Double arc 2d 21* 50” Sine 9.5704 | Sine Ps alt. 3* 387 9.2236 

Pr. log. of the effect of ; 2:3647 Pr. log. 5 33“, — D 1.5103 

Refraction = 46%6 = | reſerved No 

+ Ch ] I's 


yn 
: = 
8 0 3 — 2 0 
<a. <. Cretis . Þrafal Torn art {fro olktiwt + 4 — 
— F 


. —_—_—_——— 
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D's horizontal parallax —— 54 42” 


Table ILL. with Ps alt. 9 38' ſubt. 5 31 


Is horizontal parallax diminiſhed 49 11 


Reſerved number—add — 5 2323.85 


Þ 's horizontal parallax corrected — 54 44,5 — Pr. log. — o. 5170 
Ds alt. — 9'538“ Co- ſecant — 10.7764 
Arc 3d — 32 43 — Co: tang. = 10.1922 


Proport. log. of parallax in diſtanee 5 537% — — 14856 


Conſtant. log. — — — 1.5820 
Tang. diſt. of ) a Star twice corrected 43 30/ — 9.9772 
Twice ſecant of Moon's alt. 9“ 38/ — N 20.0124 


Twice co- ſecant of arc 4th, 83.44 — 20.0052 
Twice proport. log. of Moon's horizontal parallax diminiſhed, 49 11” 1.1268 


The ſum (rejecting 30) is prop. log. of 3d correction 21% — 2.7036 
Co-ſine diſt. 43. 1 — — — 9.8605 
Propor. log. of 47 45 2399 30” | — — — 1.2775 
Ar. compl. pro. log. D 's horiz. par. diminiſhed 4911“ — 9.4366 


Pro. log. 4th correction 5% 


Hence 's app. diſtance from tar — — ᷑ĩ — 43 0 


F irſt correction — — + o 46,6 
Second correction — — — — 5 53.0 
77s diſtance twice correfted —— —— —— 43 30 35,6 
Third correction — —_ — — 21,5 
Fourth correction — ͤ—— — + 5.5 


True diſtance of) from Siar ——— ? — 43 31 2,6 


PROBLEM. 
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PROBLEM. 


Given the apparent altitudes of the centers of the Moon and Sun (or a known fixt 
Star) together with the apparent diſtance of their centers: to find the true 
diſtance of their centers at the time of obſervation, and from thence the di- 

| ference of longitude between Greenwich and the place of obſervation. By 
Mr, George Witchell, F. R. S. 


SOLUTION. 


iſt. From the proportional logarithm of the Moon's horizontal parallax (its in- 
dex being increaſed by ten) ſubtract the logarithmic ſine of the Moon's zenith 
diſtance, and the remainder is the proportional logarithm of her parallax in alti- 
tude ; from which ſubtracting the Moon's refraction, the difference will be the 
correction of the Moon's altitude, or (which is the ſame) the correction of her 
zenith diſtance. | | 
2d. Add together the logarithmic tangents of half the ſum, and half the dif- 
ference of the apparent zenith diſtances of the Sun and Moon, and the loga- 
rithmic co-tangent of half the obſerved diſtance, the ſum (rejecting twice the 
radius) is the logarithmic tangent of an arc, which call A. 
3d. When the Sun's zenith diſtance is leſs than the Moon's, the difference 
between the arc A and half the obſerved diſtance is to be taken, otherwiſe their 
ſum, and the refraction correſponding to the complement of this ſum or differ- 
ence, will be the firſt correction of the obſerved diſtance, 
4th. If the difference of the arc A and half the obſerved diſtance was uſed in 
the preceding rule, let their ſum be now taken, otherwiſe their difference, and 
to the logarithmic co-tangent of that ſum, or difference, add the logarithmic 
tangent of the Moon's zenith diſtance, and the proportional logarithm of the cor- 
rection of her zenith diftance ; the ſum (rejecting twice the radius) will be the 


. proportional logarithm of the ſecond correction of the obſerved diſtance. 
: F th. If the arc A is leſs than half the obſerved diſtance, the firſt correction is 
> always to be added to, and the ſecond ſubtracted from, the obſerved diſtance 


But when the arc A is greater than half the obſerved diſtance, both the firſt 
and ſecond corrections muſt be added if the Sun's zenith diſtance is greater 
than the Moon's, otherwiſe both muſt be ſubtracted, and theſe two corrections 


6 being applied gives the corrected diſtance of the Sun and Moon. 
F 6th. Add together the proportional logarithms of the ſum and difference of 
yoo the correction of the Moon's zenith diſtance, and the ſecond correction of the 
,6 obſerved diſtance, the logarithmic tangent of the corrected diſtance, ' and the 
N conſtant logarithm . 8039 The ſum of theſe four logarithms (rejecting twice 
75 the radius) will be the proportional logarithm of the third correction of the ob- 
ſerved diſtance (expreſſed in ſeconds and thirds) to be added when the corrected 
2,6 diſtance is leſs than a quadrant, otherwiſe ſubtracted, and the ſum or differ- 


ence will be the true diſtance required ; which being obtained, the longitude 
will be found by the rules given at Art. 5, 6, and 7 of Prob. XI. p. 37. 


N. B. If the diſtance of the Moon from a known fixt Star is obſerved, the 
preceding rules will require ao other alteration than reading Star inſtead 
of Sun, * 
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Obſervations on the preceding R UL ES. | 


" foregoing Rules being only an approximation will ſometimes be liable 
to a ſmall error, which principally lies in the firſt correction; for though 

the refractions are nearly proportional to the tangents of the apparent zenith diſ- 
tances of the objects, yet as they are not accurately ſo, an error of ten miles in 
longitude may ariſe when the Sun is not more than five degrees above the hori- 
zon, and the arc on which the firſt correction depends amounts to eighty de- 
grees; but though it is ſcarce poſſible that ſuch. a circumſtance can ever 
really occur in practice, yet it may be proper to ſhow how not only the firſt 
correction, but alſo the true diſtance of the objects, may be obtained in any 
circumſtance whatever ; and this may be done as follows : 

1. Let the mean refraftions (which are found in Tab. I.) be reduced to 
the true by Dr. Bradley's Rule, by uſing this proportion; as the height of 
Farenheit's thermometer increaſed by 350 is to 400, ſo is the mean refraction 
to the refraction corrected. 8 . 

2. The difference between the Sun's parallax in altitude and his refraction, 
will be the correction of the Sun's zenith diſtance. | 

3. Find the correction of the Moon's zenith diſtance, the arc A, and the 
ſum or difference of that arc, and half the obſerved diſtance by the former di- 
rections in articles 1, 2, and 3. 

4. Inſtead of taking the refractions correſponding to the complement of this ſum 
or difference for the firſt correction, add together the log. tangent of the Sun's 
apparent zenith diſtance, the log. co-tangent of the ſum or difterence above- 
mentioned, and the proportional logarithm of the correction of the Sun's zenith 
diſtance ; and the ſum, rejecting twice the radius, will be the proportional! 

- rxhmof the firſt correction, which is to be applied as the foregoing Rules direct, 
as are alſo the ſecond and third corrections, without any alteration whatever, 


g. If it is deſired to obtain the diſtance of the objects true to the neareſt 


ſecond, it will be neceſſary to apply a fourth correction, which will be found 
by adding together the following four logarithms, viz. | 
Half the Sum of the proportional logarithms of the ſum and difference of the 
correction of the ſun's zenith diſtance and the firſt correction. 
Half the ſum of the proportional logarithms of the ſum and difference of the 
correction of the Moon's zenith diſtance and the ſecond correction. 
The log. ſipe of the diſtance of the objects twice corrected; : 
And the conſtant logarithm — — — 9.5929 
The ſum, rejecting twice the radius, will be the proportional logarithm of the 
fourth correction (expreſſed in ſeconds and thirds) which being always added 
to the diſtance thrice corrected, gives the true diſtance fought. 
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The additional work is all included within the black lines, and may be either 

nſed or neglected without affecting the other part of the calculatipn, which is 
a very conſiderable advantage. 

f the above example had been computed according to the former precepts, 

without the additional calculus, the error would have won but 81 miles in 


5 longitude. 
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E R R A T A. 


P. 40, title to 1 column for M. read 8. 
| P. 1241, in the title to the fourth column, for Co-ſecant read Co-ſin ne. 
Ley P. 1555 Longit. of Brid Own, for 58 35 oo, read 59 4 15; and ſor 
g 3h 54 20”, read 3h 58˙ 47. | 
In the Explanation and Uſe of the Tables, 

. 32, 1. 13, in Log. from Tab. IX. for 9.99135, read 9. 9986 f. 

4 19.23958, read 19.245388. 

9.61979, read 9-62344- 


37, J. 3b, for II. read III. 8 
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